■  ns 


.1 


if' 


>r„,„ 


44) 


V'-'""  ..  v  v-Os. 


>  TO 


The  geographical 
distribution  of  animals 

Alfred  Russel  Wallace 


r>>. 


HE  . 


of  thr  Sub  m/ii'/f.'  >ia-  rhnrit  iti  ft'ni 
IU  -'<> 


an 


spec 


HARVARD  COLLEGE 


SCIENCE  CENTER 
LIBRARY 


Digitized  by  Google 


THE  GEOGRAPHICAL 

DISTKIBUTION  OF  ANIMALS. 


VOL.  I. 


Digitized  by  Google 


THE  SS,  vm.  this  M'PKOMM ATI 


im<>  iro 


ir.o  i.vi 


il<t  I  Ml 


Mi  4»>  '•"  PP 


\ . .  >  mi  a  >*  /«vn  / 1 .1 


Digitized  bJGoogle 


TJJ1-;  m !•<;(: -:M  •. 


riiJBlTION  OF  ANlliAi 

v.  i  i;\>tj'A  ■  r  is.'r.'sa  a  vf.>  rxtis*  r  faiwa* 
i\s     the  npifi*  scaf  vr. 


,\LT*I:K!)   i    o^FJ  W 


v  in  m*:*  and  :i,lusthtions 


f  (n-bon 

M  '.Mil.!  \  <  • 


THE  GEOGRAPHICAL 


DISTRIBUTION  OF  ANIMALS 


WITH  A  STUDY  OF 
THE  RELATIONS  OF  LIVING  AND  EXTINCT  FAUNAS 

AS  ELUCIDATING  THE 
PAST  CHANGES  OF  THE  EARTHS  SURFACE. 


BY 

ALFRED  RUSSEL  WALLACE, 

ACTHOR  Or  "TMK  MALAT  ARCHIPELAGO,"  FTC 


WITH   MAPS  AND  ILLUSTRATIONS. 


fN  TWO  VOLUMES.-VOLUME  I. 


MA  CM  ILL  AN  AND  CO. 
1876. 


[  The  Right  of  Translation  and  Reproduction  w  Reserved.] 


Digitized  by  Google 


LONDON : 

It-  CLAY,  SON*,  AND  TAVLOH,  MUMTUU, 
BKKAD  sTRKKT  II ILL. 


.CABOT  SCIENCE  LIBRARY 


PREFACE 


The  present  work  is  an  attempt  to  collect  and  summarize  (be 
existing  information  on  the  Distribution  of  Land  Animals ; 
and  to  explain  the  more  remarkable  and  interesting  of  the 
facts,  by  means  of  established  laws  of  physical  and  organic 
change. 

The  main  idea,  which  is  here  worked  out  in  some  detail  for 
the  whole  earth,  was  stated  sixteen  years  ago  in  the  concluding 
pages  of  a  paper  on  the  "  Zoological  Geography  of  the  Malay 
Archipelago,"  which  appeared  in  the  Journal  of  Proceedings  of 
the  Linnean  Society  for  18f>0  ;  and  again,  in  a  paper  read  before 
the  Royal  Geographical  Society  in  1863,  it  was  briefly  sum- 
marized in  the  following  passage  : — 

"  My  object  has  been  to  show  the  important  bearing  of 
researches  into  the  natural  history  of  every  part  of  the  world, 
upon  the  study  of  its  past  history.  An  accurate  knowledge  of 
any  groups  of  birds  or  of  insects  and  of  their  geographical  dis- 
tribution, may  enable  us  to  map  out  the  islands  and  continents 
of  a  former  epoch, — the  amount  of  difference  that  exists  be- 
tween the  animals  of  adjacent  districts  being  closely  related 
to  preceding  geological  changes.  By  the  collection  of  such 
minute  facts,  alone,  can  we  hope  to  fill  up  a  great  gap  in  the 
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past  history  of  the  earth  as  revealed  by  geology,  and  obtain 
some  indications  of  the  existence  of  those  ancient  lands  which 
now  lie  buried  beneath  the  ocean,  and  have  left  us  nothing  but 
these  living  records  of  their  former  existence." 

The  detailed  study  of  several  groups  of  the  birds  and  insects 
collected  by  myself  in  the  East,  brought  prominently  before  me 
some  of  the  curious  problems  of  Geographical  Distribution; 
but  I  should  hardly  have  ventured  to  treat  the  whole  subject, 
had  it  not  been  for  the  kind  encouragement  of  Mr.  Darwin  and 
Professor  Newton,  who,  about  six  years  ago,  both  suggested  that 
I  should  undertake  the  task.  I  accordingly  set  to  work;  but 
soon  became  discouraged  by  the  great  dearth  of  materials  in 
many  groups,  the  absence  of  general  systematic  works,  and  the 
excessive  confusion  that  pervaded  the  classification.  Neither 
was  it  easy  to  decide  on  any  satisfactory  method  of  treating 
the  subject.  During  the  next  two  years,  however,  several  im- 
portant catalogues  and  systematic  treatises  appeared,  which 
induced  me  to  resume  my  work;  and  during  the  last  three  years 
it  has  occupied  a  large  portion  of  my  time. 

After  much  consideration,  and  some  abortive  trials,  an  outline 
plan  of  the  book  was  matured ;  and  as  this  is,  so  far  as  I  am 
aware,  quite  novel,  it  will  be  well  to  give  a  few  of  the  reasons 
for  adopting  it. 

Most  of  the  previous  writings  on  Geographical  Distribution 
appeared  to  me  to  be  unsatisfactory,  because  they  drew  their 
conclusions  from  a  more  or  less  extensive  selection  of  facts ;  and 
did  not  clearly  separate  groups  of  facts  of  unequal  value,  or 
those  relating  to  groups  of  animals  of  unequal  rank.  As  an 
example  of  what  is  meant,  I  may  refer  to  Mr.  Andrew  Murray's 
large  and  valuable  work  on  the  Geographical  Distribution  of 
Mammalia,  in  which  an  immense  number  of  coloured  maps  are 
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used  to  illustrate  the  distribution  of  various  groups  of  animals. 
These  maps  are  not  confined  to  groups  of  any  fixed  rank,  but 
are  devoted  to  a  selection  of  groups  of  various  grades.  Some 
show  the  range  of  single  species  of  a  genus — as  the  lion,  the 
tiger,  the  puma,  and  a  species  of  fox  ;  others  are  devoted  to 
sections  of  genera,— as  the  true  wolves  ;  others  to  genera,— as  the 
hyamas,  and  the  bears ;  others  to  portions  of  families, — as  the 
flying  squirrels,  and  the  oxen  with  the  bisons;  others  to  families, 
— as  the  Mustelido?,  and  the  Hystricidce ;  and  others  to  groups 
of  families  or  to  orders, — as  the  Insectivora,  and  the  opossums 
with  the  kangaroos.  But  in  no  one  grade  are  all  the  groups 
treated  alike.  Many  genera  are  wholly  unnoticed,  while  several 
families  are  only  treated  in  combination  with  others,  or  are 
represented  by  some  of  the  more  important  genera. 

In  making  these  observations  I  by  no  means  intend  to 
criticise  Mr.  Murray's  book,  but  merely  to  illustrate  by  an 
example,  the  method  which  has  been  hitherto  employed,  and 
which  seems  to  me  not  well  adapted  to  enable  us  to  establish 
the  foundations  of  the  science  of  distribution  on  a  secure  basis 
To  do  this,  uniformity  of  treatment  appeared  to  me  essential, 
both  as  a  matter  of  principle,  and  to  avoid  all  imputation  of  a 
partial  selection  of  facts,  which  may  be  made  to  prove  anything. 
I  determined,  therefore,  to  take  in  succession  every  well-estab- 
lished family  of  terrestrial  vertebrates,  and  to  give  an  account  of 
the  distribution  of  all  its  component  genera,  as  far  as  materials 
were  available.  Species,  as  such,  are  systematically  disregarded, 
— firstly,  because  they  are  so  numerous  as  to  be  unmanageable  ; 
and,  secondly,  because  they  represent  the  most  recent  modifica- 
tions of  form,  due  to  a  variety  of  often  unknown  causes,  and 
are  therefore  not  so  clearly  connected  with  geographical  changes 
as  are  the  natural  groups  of  species  termed  genera ;  which  may 
be  considered  to  represent  the  average  and  more  permanent 
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distribution  of  an  organic  type,  and  to  be  more  clearly  influenced 
by  the  various  known  or  inferred  changes  in  the  organic  and 
physical  environment. 

This  systematic  review  of  the  distribution  of  families  and 
genera,  now  forms  the  last  part  of  my  book — Geographical 
Zoology;  but  it  was  nearly  the  first  written,  and  the  copious 
materials  collected  for  it  enabled  me  to  determine  the  zoo- 
geographical  divisions  of  the  earth  (regions  and  sub-regions)  to 
be  adopted.  I  next  drew  up  tables  of  the  families  and  genera 
found  in  each  region  and  sub-region  ;  and  this  afforded  a  basis 
for  the  geographical  treatment  of  the  subject — Zoological  Geo- 
graphy— the  most  novel,  and  perhaps  the  most  useful  and 
generally  interesting  part  of  my  work.  While  this  was  in  progress 
I  found  it  necessary  to  make  a  careful  summary  of  the  distribu- 
tion of  extinct  Mammalia.  This  was  a  difficult  task,  owing 
to  the  great  uncertainty  that  prevails  as  to  the  affinities  of  many 
of  the  fossils,  and  my  want  of  practical  acquaintance  with 
Palaeontology ;  but  having  carefully  examined  and  combined 
the  works  of  the  best  authors,  I  have  given  what  I  believe  is 
the  first  connected  sketch  of  the  relation  of  extinct  Mammalia 
to  the  distribution  of  living  groups,  and  have  arrived  at  some 
very  interesting  and  suggestive  results. 

It  will  be  observed  that  man  is  altogether  omitted  from 
the  series  of  the  animal  kingdom  as  here  given,  and  some  ex- 
planation of  this  omission  may  perhaps  be  required.  If  the 
genus  Homo  had  been  here  treated  like  all  other  genera,  nothing 
more  than  the  bare  statement — "  universally  distributed  " — 
could  have  been  given ;— and  this  would  inevitably  have  pro- 
voked the  criticism  that  it  conveyed  no  information.  If,  on  the 
other  hand,  I  had  given  an  outline  of  the  distribution  of  the 
varieties  or  races  of  man,  I  should  have  departed  from  the  plan 
of  my  work  for  no  sufficient  reason.    Anthropology  is  a  science 
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by  itself ;  and  it  seems  better  to  omit  it  altogether  from  a 
zoological  work,  than  to  treat  it  in  a  necessarily  superficial 
manner. 

The  best  method  of  illustrating  a  work  of  this  kind  was  a 
matter  requiring  much  consideration.  To  have  had  a  separate 
coloured  or  shaded  map  for  each  family  would  have  made 
the  work  too  costly,  as  the  terrestrial  vertebrates  alone 
would  have  required  more  than  three  hundred  maps.  I  had 
also  doubts  about  the  value  of  this  mode  of  illustration,  as  it 
seemed  rather  to  attract  attention  to  details  than  to  favour  the 
development  of  general  views.  I  determined  therefore  to  adopt 
a  plan,  suggested  in  conversation  by  Professor  Newton ;  and  to 
have  one  general  map,  showing  the  regions  and  sub-regions, 
which  could  be  referred  to  by  means  of  a  series  of  numbers. 
These  references  I  give  in  the  form  of  diagrammatic  headings 
to  each  family ;  and,  when  the  map  has  become  familiar, 
these  will,  I  believe,  convey  at  a  glance  a  body  of  important 
information. 

Taking  advantage  of  the  recent  extension  of  our  knowledge 
of  the  depths  of  the  great  oceans,  I  determined  to  give  upon  this 
map  a  summary  of  our  knowledge  of  the  contours  of  the  ocean 
bed,  by  means  of  tints  of  colour  increasing  in  intensity  with 
the  depth.  Such  a  map,  when  it  can  be  made  generally  accurate, 
will  be  of  the  greatest  service  in  forming  an  estimate  of  the 
more  probable  changes  of  sea  and  land  during  the  Tertiary 
period  ;  and  it  is  on  the  effects  of  such  changes  that  any  satis- 
factory explanation  of  the  facts  of  distribution  must  to  a  great 
extent  depend. 

Other  important  factors  in  determining  the  actual  distribution 
of  animals  are,  the  zones  of  altitude  above  the  sea  level,  and  the 
strongly  contrasted  character  of  the  surface  as  regards  vege- 
tation—a primary  condition  for  the  support  of  animal  life.  I 
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therefore  designed  a  series  of  six  maps  of  the  regions,  drawn  on 
a  uniform  scale,  on  which  the  belts  of  altitude  are  shown  by 
contour-shading,  while  the  forests,  pastures,  deserts,  and  peren- 
nial snows,  are  exhibited  by  means  of  appropriate  tints  of  colour. 

These  maps  will,  I  trust,  facilitate  the  study  of  geographical 
distribution  as  a  science,  by  showing,  in  some  cases,  an  adequate 
cause  in  the  nature  of  the  terrestrial  surface  for  the  actual  dis- 
tribution of  certain  groups  of  animals.  As  it  is  hoped  they  will 
be  constantly  referred  to,  double  folding  has  been  avoided,  and 
they  are  consequently  rather  small ;  but  Mr.  Stanford,  and  his 
able  assistant  in  the  map  department,  Mr.  Bolton,  have  taken 
great  care  in  working  out  the  details  from  the  latest  observations; 
and  this,  combined  with-  the  clearness  and  the  beauty  of  their 
execution,  will  I  trust  render  them  both  interesting  and  in- 
structive. 

In  order  to  make  the  book  more  intelligible  to  those  readers 
who  have  no  special  knowledge  of  systematic  zoology,  and  to 
whom  most  of  the  names  with  which  its  pages  are  often  crowded 
must  necessarily  be  unmeaning,  I  give  a  series  of  twenty  plates, 
each  one  illustrating  at  once  the  physical  aspect  and  the  special 
zoological  character  of  some  well-marked  division  of  a  region, 
(heat  care  has  been  taken  to  associate  in  the  pictures,  such  species 
only  as  do  actually  occur  together  in  nature  ;  so  that  each  plate 
represents  a  scene  which  is,  at  all  events,  not  an  impossible  one. 
The  species  figured  all  belong  to  groups  which  are  either  pecu- 
liar to,  or  very  characteristic  of,  the  region  whose  zoology  they 
illustrate ;  and  it  is  hoped  that  these  pictures  will  of  themselves 
serve  to  convey  a  notion  of  the  varied  types  of  the  higher 
animals  in  their  true  geographical  relations.  The  artist,  Mr.  J. 
1J.  Zweeker,  to  whose  talent  as  a  zoological  draughtsman  and 
great  knowledge  both  of  animal  and  vegetable  forms  we  are 
indebted  for  this  set  of  drawings,  died  a  few  weeks  after  he 
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had  put  the  final  touches  to  the  proofs.  He  is  known  to  many 
readers  by  his  vigorous  illustrations  of  the  works  of  Sir  Samuel 
Baker,  Livingstone,  and  many  other  travellers, — but  these,  his 
last  series  of  plates,  were,  at  my  special  request,  executed  with 
a  care,  delicacy,  and  artistic  finish,  which  his  other  designs 
seldom  exhibit.  It  must,  however,  be  remembered,  that  the 
figures  of  animals  here  given  are  not  intended  to  show  specific 
or  generic  characters  for  the  information  of  the  scientific  zoolo- 
gist, but  merely  to  give  as  accurate  an  idea  as  possible,  of  some 
of  the  more  remarkable  and  more  restricted  types  of  beast  and 
bird,  amid  the  characteristic  scenery  of  their  native  country ; — 
and  in  carrying  out  this  object  there  are  probably  few  artists 
who  would  have  succeeded  better  than  Mr.  Zwecker  has 
done. 

The  general  arrangement  of  the  separate  parts  of  which  the 
work  is  composed,  has  been,  to  some  extent,  determined  by 
the  illustrations  and  maps,  which  all  more  immediately  belong 
to  Part  III.  It  was  at  first  intended  to  place  this  part  last,  but 
as  this  arrangement  would  have  brought  all  the  illustrations 
into  the  second  volume,  its  place  was  changed,— perhaps  in 
other  respects  for  the  better,  as  it  naturally  follows  Part  II. 
Yet  for  persons  not  well  acquainted  with  zoology,  it  will  per- 
haps be  advisable  to  read  the  more  important  articles  of  Part 
IV.  (and  especially  the  observations  at  the  end  of  each  order) 
after  Part  II.,  thus  making  Part  III.  the  conclusion  of  the 
work. 

Part  IV.  is,  in  fact,  a  book  of  reference,  in  which  the  distri- 
bution of  all  the  families  and  most  of  the  genera  of  the  higher 
animals,  is  given  in  systematic  order.  Part  III.  is  treated 
somewhat  more  popularly ;  and,  although  it  is  necessarily 
crowded  with  scientific  names  (without  which  the  inferences 
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and  conclusions  would  have  nothing  solid  to  rest  on),  these  may 
be  omitted  by  the  non-scientific  reader,  or  merely  noted  as  a 
certain  number  or  proportion  of  peculiar  generic  types.  Many 
English  equivalents  to  family  and  generic  names  are,  however, 
given;  and,  assisted  by  these,  it  is  believed  that  any  reader 
capable  of  understanding  Lyell's  "  Principles,"  or  Darwin's 
"  Origin,"  will  have  no  difficulty  in  following  the  main  argu- 
ments and  appreciating  the  chief  conclusions  arrived  at  in  the 
present  work. 

To  those  who  are  more  interested  in  facts  than  in  theories, 
the  book  will  serve  as  a  kind  of  dictionary  of  the  geography 
and  affinities  of  animals.  By  means  of  the  copious  Index,  the 
native  country,  the  systematic  position,  and  the  numerical 
extent  of  every  important  and  well  established  genus  of  land- 
animal  may  be  at  once  discovered  ; — information  now  scattered 
through  hundreds  of  volumes. 

In  the  difficult  matters  of  synonymy,  and  the  orthography  of 
generic  names,  I  have  been  guided  rather  by  general  utility 
than  by  any  fixed  rules.  When  I  have  taken  a  whole  family 
group  from  a  modern  author  of  repute,  I  have  generally  followed 
his  nomenclature  throughout.  In  other  cases,  I  use  the  names 
which  are  to  be  found  in  a  majority  of  modern  authors,  rather 
than  follow  the  strict  rule  of  priority  in  adopting  some  newly 
discovered  appellation  of  early  date.  In  orthography  I  have 
adopted  all  such  modern  emendations  as  seem  coming  into 
general  use,  and  which  do  not  lead  to  inconvenience  ;  but  where 
the  alteration  is  such  as  to  completely  change  the  pronunciation 
and  appearance  of  a  well-known  word,  I  have  not  adopted  it. 
I  have  also  thought  it  best  to  preserve  the  initial  letter  of  well- 
known  and  old-established  names,  for  convenience  of  reference 
to  the  Indices  of  established  works.  As  an  example  I  may  refer 
to  Enicurus, — a  name  which  has  been  in  use  nearly  half  a 
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century,  and  which  is  to  be  found  under  the  letter  E,  in  Jerdou's 
Birds  of  India,  Blyth's  Catalogue,  Bonaparte's  Conspectus,  and 
the  Proceedings  of  the  Zoological  Society  of  London  down  to 
1865.  Classicists  now  write  Ifenicurus  as  the  correct  form  ; 
but  this  seems  to  me  one  of  those  cases  in  which  orthographical 
accuracy  should  give  way  to  priority,  and  still  more  to  con- 
venience. 

In  combiniug  and  arranging  so  much  detail  from  such  varied 
sources,  many  errors  and  omissions  must  doubtless  have  occurred. 
Owing  to  ray  residence  at  a  distance  from  the  scientific  libraries 
of  the  metropolis,  I  was  placed  at  a  great  disadvantage ;  and  I 
could  hardly  have  completed  the  work  at  all,  had  I  not  been 
permitted  to  have  a  large  number  of  volumes  at  once,  from  the 
library  of  the  Zoological  Society  of  London,  and  to  keep  them 
for  months  together;— a  privilege  for  which  I  return  my  best 
thanks  to  Mr.  Sclater  the  Secretary,  and  to  the  Council. 

Should  my  book  meet  with  the  approval  of  working  natu- 
ralists, I  venture  to  appeal  to  them,  to  assist  me  in  rendering 
any  future  editions  more  complete,  by  sending  me  (to  the  care  of 
my  publishers)  notes  of  any  important  omissions,  or  corrections 
of  any  misstatements  of  fact ;  as  well  as  copies  of  any  of  their 
papers  or  essays,  and  especially  of  any  lists,  catalogues,  and 
monographs,  containing  information  on  the  classification  or 
distribution  of  living  or  extinct  animals. 

To  the  many  friends  who  have  given  me  information  or 
assistance  I  beg  to  tender  my  sincere  thanks.  Especially  am  I 
indebted  to  Professor  Newton,  who  not  only  read  through  much 
of  my  rough  MSS.,  but  was  so  good  as  to  make  numerous  cor- 
rections and  critical  notes.  These  were  of  great  value  to  me,  as 
they  often  contained  or  suggested  important  additional  matter, 
or  pointed  out  systematic  and  orthographical  inaccuracies. 
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Professor  Flower  was  so  good  as  to  read  over  my  chapters  on 
extinct  animals,  and  to  point  out  several  errors  into  which  I  had 
fallen. 

Dr.  Oiinther  gave  me  much  valuable  information  on  the 
classification  of  reptiles,  marking  on  my  lists  the  best  established 
and  most  natural  genera,  and  referring  me  to  reliable  sources  of 
information. 

1  am  also  greatly  indebted  to  the  following  gentlemen  for 
detailed  information  on  special  subjects 

To  Sir  Victor  Brooke,  for  a  MS.  arrangement  of  the  genera 
of  Bovidae,  with  the  details  of  their  distribution : 

To  Mr.  Dresser,  for  lists  of  the  characteristic  birds  of  Northern 
and  Arctic  Europe : 

To  Dr.  Hooker,  for  information  on  the  colours  and  odours  of 
New  Zealand  plants : 

To  Mr.  Kirby,  for  a  list  of  the  butterflies  of  Chili : 

To  Professor  Mivart,  for  a  classification  of  the  Batrachia,  and 
an  early  proof  of  his  article  on  "  Apes "  in  the  Encyclopedia 
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An  author  may  easily  be  mistaken  in  estimating  his  own 
work.  I  am  well  aware  that  this  first  outline  of  a  great 
subject  is,  in  parts,  very  meagre  and  sketchy;  and,  though 
perhaps  overburthened  with  some  kinds  of  detail,  yet  leaves 
many  points  most  inadequately  treated.  It  is  therefore  with 
some  hesitation  that  I  venture  to  express  the  hope  that  I  have 
made  some  approach  to  the  standard  of  excellence  I  have  aimed 
at ;— which  was,  that  my  book  should  bear  a  similar  relation  to 
the  eleventh  and  twelfth  chapters  of  the  "  Origin  of  Species,"  as 
Mr.  Darwin's  :<  Animals  and  Plants  under  Domestication  "  does 
to  the  first  chapter  of  that  work.  Should  it  be  judged  worthy 
of  such  a  rank,  my  long,  and  often  wearisome  labours,  will  be 
well  repaid. 

March,  1876. 
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I  have  detected  several  misprints  aud  small  errors  in  the  final  impression,  and 
Dr.  Meyer,  who  has  translated  the  work  into  German,  has  kindly  communicated  all 
that  he  has  noticed.  It  is  not  thought  necessary  to  give  here  all  the  smaller  ortho- 
graphical errors,  most  of  which  will  be  corrected  in  the  Index.  The  following  seem, 
however,  to  be  of  sufficient  importance  to  justify  me  in  asking  my  readers  to 
correct  them  in  their  copies. 

Page  93,  12  lines  from  foot,  for  Hocco  read  Hoazin. 

,,  97,  line  2,  for  Hocco  read  Hoazin. 

,,  147,  13  lines  from  foot,  for  three-handed  read  three-handed. 

,,  177,  line  6,  for  Lyctenidie  read  Zygtcnidae. 

,,  183,  line  20,  for  third  read  fourth. 

,,  238,  line  18,  for  Spirigidea  read  Sphingidea. 

„  242,  insert  |  92a  |  Tamias  j  1  |  All  Northern  Asia  |  N.  America. 

,,  245,  last  line,  insert  in  2nd  column  (6). 

„  309,  line  20,  for  Motacilla  read  Budytes. 

„  327,  12  lines  from  foot,  after  Hindostan  read  and. 

„  331,  last  line,  for  lethyopsis  read  Idhyophis. 

„  340,  line  15,  for  Bdolius  read  Bhnruja. 

„  348,  lino  17,  for  Flores  read  New  Guinea. 

„  371,  11  lines  from  foot,  for  and  Borneo  read  Borneo  and  Philippines 

„  391,  10  lines  from  foot,  after  Celebes  add  and  the  Papuan  Islands. 

,,  391,  9  lines  from  foot,  omit  New  Guiuea  or. 

,,  414,  6  lines  from  foot,  for  Epimachus  read  Seltucidcs. 

„  415,  line  10  for      ditto     read  ditto. 

„  427,  line  20,  after  Celebes  add  and  on  some  of  the  Philippine  Islands. 

427,  5  lines  from  foot,  for  tusks  read  jaw. 

,,  462,  15  lines  from  foot,  for  p.  156  read  p.  166. 

„  474,  9  lines  from  foot,  after  Celebes  add  Papua. 
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GEOGRAPHICAL  DISTRIBUTION 
OF  ANIMALS. 

PART  I. 


THE  PRINCIPLES  AND  GENERAL  PHENOMENA 

OF  DISTRIBUTION. 


CHAPTER  I. 


INTRODUCTORY. 

It  is  a  fact  withiu  the  experience  of  most  persons,  that  the 
various  species  of  animals  are  not  uniformly  dispersed  over  the 
surface  of  the  country.  If  we  have  a  tolerable  acquaintance 
with  any  district,  be  it  a  parish,  a  county,  or  a  larger  extent  of 
territory,  we  soon  become  aware  that  each  well-marked  portion 
of  it  has  some  peculiarities  in  its  animal  productions.  If  we 
want  to  find  certain  birds  or  certain  insects,  we  have  not  only  to 
choose  the  right  season  but  to  go  to  the  right  place.  If  we 
travel  beyond  our  district  in  various  directions  we  shall  almost 
certainly  meet  with  something  new  to  us ;  some  species  which 
we  were  accustomed  to  see  almost  daily  will  disappear,  others 
which  we  have  never  seen  before  will  make  their  appearance. 
If  we  go  very  far,  so  as  to  be  able  to  measure  our  journey  by 
degrees  of  latitude  and  longitude  and  to  perceive  important 
changes  of  climate  and  vegetation,  the  differences  in  the  forms  of 
animal  life  will  become  greater ;  till  at  length  we  shall  come  to  a 
country  where  almost  everything  will  be  new,  all  the  familiar 
creatures  of  our  own  district  being  replaced  by  others  more  or 
less  differiug  from  them 

If  we  have  been  observant  during  our  several  journeys,  and 
have  combined  and  compared  the  facts  we  have  collected,  it  will 
become  apparent  that  the  change  we  have  witnessed  has  been 
of  two  distinct  kinds.  In  our  own  and  immediately  surround- 
ing districts,  particular  species  appeared  and  disappeared  because 
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the  soil,  the  aspect,  or  the  vegetation,  was  adapted  to  them  or 
the  reverse.  The  marshes,  the  heaths,  the  woods  and  forests, 
the  chalky  downs,  the  rocky  mountains,  had  each  their  peculiar 
inhabitants,  which  reappeared  again  and  again  as  we  came  to 
tracts  of  country  suitable  for  them.  But  as  we  got  further  away 
we  began  to  find  that  localities  very  similar  to  those  we  had 
left  behind  were  inhabited  by  a  somewhat  different  set  of  species  ; 
and  this  difference  increased  with  distance,  notwithstanding 
that  almost  identical  external  conditions  might  be  often  met 
with.  The  first  class  of  changes  is  that  of  stations ;  the  second 
that  of  habitats.  The  one  is  a  local,  the  other  a  geographical 
phenomenon.  The  whole  area  over  which  a  particular  animal 
is  found  may  consist  of  any  number  of  stations,  but  rarely  of 
more  than  one  habitat.  Stations,  however,  are  often  so  extensive 
as  to  include  the  entire  range  of  many  species.  Such  are  ihe 
great  seas  and  oceans,  the  Siberian  or  the  Amazonian  forests, 
the  North  African  deserts,  the  Andean  or  the  Himalayan 
highlands. 

There  is  yet  another  difference  in  the  nature  of  the  change 
we  have  been  considering.  The  new  animals  which  we  meet 
with  as  we  travel  in  any  direction  from  our  starting  point,  are 
some  of  them  very  much  like  those  we  have  left  behind  us, 
and  can  be  at  once  referred  to  familiar  types;  while  others 
are  altogether  unlike  anything  we  have  seen  at  home.  When 
we  reach  the  Alps  we  find  another  kind  of  squirrel,  in  South- 
ern Italy  a  distinct  mole,  in  Southern  Europe  fresh  warblers 
and  unfamiliar  buntings.  We  meet  also  with  totally  new 
forms;  as  the  glutton  and  the  snowy  owl  in  Northern,  the  genet 
and  the  hoopoe  in  Southern,  and  the  saiga  antelope  and 
collared  pratincole  in  Eastern  Europe.  The  first  series  are 
examples  of  what  are  termed  representative  species,  the  second 
of  distinct  groups  or  types  of  animals.  The  one  represents  a 
comparatively  recent  modification,  and  an  origin  in  or  near  the 
locality  where  it  occurs ;  the  other  is  a  result  of  very  ancient 
changes  both  organic  and  inorganic,  and  is  connected  witli  some 
of  the  most  curious  and  difficult  of  the  problems  we  shall  have 
to  discuss. 
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Having  thus  denned  our  subject,  let  us  glance  at  the  opinions 
that  have  generally  prevailed  as  to  the  nature  and  causes  of 
the  phenomena  presented  by  the  geographical  distribution  of 
animals. 

It  was  long  thought,  and  is  still  a  popular  notion,  that  the 
manner  in  which  the  various  kinds  of  animals  are  dispersed 
over  the  globe  is  almost  wholly  due  to  diversities  of  climate  and 
of  vegetation.  There  is  indeed  much  to  favour  this  belief.  The 
arctic  regions  are  strongly  characterised  by  their  white  bears 
and  foxes,  their  reindeer,  ermine,  and  walruses,  their  white 
ptarmigan,  owls,  and  falcons ;  the  temperate  zone  has  its  foxes 
and  wolves,  its  rabbits,  sheep,  beavers,  and  marmots,  its  sparrows 
and  its  song  birds ;  while  tropical  regions  alone  produce  apes  and 
elephants,  parrots  and  peacocks,  and  a  thousand  strange  quadru- 
peds and  brilliant  birds  which  are  found  nowhere  in  the  cooler 
regions.  So  the  camel,  the  gazelle  and  the  ostrich  live  in  the 
desert ;  the  bison  on  the  prairie ;  the  tapir,  the  deer,  and  the 
jaguar  in  forests.  Mountains  and  marshes,  plains  and  rocky 
precipices,  have  each  their  animal  inhabitants ;  and  it  might  well 
be  thought,  in  the  absence  of  accurate  inquiry,  that  these  and 
other  differences  would  sufficiently  explain  why  most  of  the 
regions  and  countries  into  which  the  earth,  is  popularly  divided 
should  have  certain  animals  peculiar  to  them  and  should  want 
others  which  are  elsewhere  abundant. 

A  more  detailed  and  accurate  knowledge  of  the  productions  of 
different  portions  of  the  earth  soon  showed  that  this  explanation 
was  quite  insufficient;  for  it  was  found  that  countries  exceed- 
ingly similar  in  climate  and  all  physical  features  may  yet  have 
very  distinct  animal  populations.  The  equatorial  parts  of  Africa 
and  South  America,  for  example,  are  very  similar  in  climate 
and  are  both  covered  with  luxuriant  forests,  yet  their  animal  life 
is  widely  different;  elephants,  apes,  leopards,  guinea-fowls 
and  touracos  in  the  one,  are  replaced  by  tapirs,  prehensile- 
tailed  monkeys,  jaguars,  curassows  and  toucans  in  the  other. 
Again,  parts  of  South  Africa  and  Australia  are  wonderfully 
similar  in  their  soil  and  climate ;  yet  one  has  lions,  antelopes, 
zebras  and  giraffes  ;  the  other  only  kangaroos,  wombats,  phalan- 
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gers  and  mice.  In  like  manner  parts  of  North  America  and 
Europe  are  very  similar  in  all  essentials  of  soil  climate  and 
vegetation,  yet  the  former  has  racoons,  opossums,  and  humming- 
birds ;  while  the  latter  possesses  moles,  hedgehogs  and  true  fly- 
catchers. Equally  striking  are  the  facts  presented  by  the 
distribution  of  many  large  and  important  groups  of  animals. 
Marsupials  (opossums,  phalangers  &c.)  are  found  from  temperate 
Van  Diemen's  land  to  the  tropical  islands  of  New  Guinea  and 
Celebes,  and  in  America  from  Chili  to  Virginia.  No  crows 
exist  in  South  America,  while  they  inhabit  every  other  part  of 
the  world,  not  excepting  Australia.  Antelopes  are  found  only 
in  Africa  and  Asia ;  the  sloths  only  in  South  America ;  the  true 
lemurs  are  confined  to  Madagascar,  and  the  birds-of-paradise  to 
New  Guinea. 

If  we  examine  more  closely  the  distribution  of  animals  in 
any  extensive  region,  we  find  tliat  different,  though  closely  allied 
species,  are  often  found  on  the  opposite  sides  of  any  considerable 
barrier  to  their  migration.  Thus,  on  the  two  sides  of  the  Andes 
and  Rocky  Mountains  in  America,  almost  all  the  mammalia,  birds, 
and  insects  are  of  distinct  species.  To  a  less  extent,  the  Alps 
and  Pyrenees  form  a-  similar  barrier,  and  even  great  rivers  and 
river  plains,  as  those  of  the  Amazon  and  Ganges,  separate  more 
or  less  distinct  groups  of  animals.  Arms  of  the  sea  are  still 
more  effective,  if  they  are  permanent ;  a  circumstance  in  some 
measure  indicated  by  their  depth.  Thus  islands  far  away  from 
land  almost  always  have  very  peculiar  animals  found  nowhere 
else ;  as  is  strikingly  the  case  in  Madagascar  and  New  Zealand, 
and  to  a  less  degree  in  the  West  India  islands.  But  shallow 
straits,  like  the  English  Channel  or  the  Straits  of  Malacca,  are 
not  found  to  have  the  same  effect,  the  animals  being  nearly  or 
quite  identical  on  their  opposite  shores.  A  change  of  climate  or 
a  change  of  vegetation  may  form  an  equally  effective  barrier  to 
migration.  Many  tropical  and  polar  animals  are  pretty  accu- 
rately limited  by  certain  isothermal  lines;  and  the  limits  of  the 
great  forests  in  most  parts  of  the  world  strictly  determine  the 
ranges  of  many  species. 

Naturalists  have  now  arrived  at  the  conclusion,  that  by  some 
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slow  process  of  development  or  transmutation,  all  animals  have 
been  produced  from  those  which  preceded  them ;  and  the  old 
notion  that  every  species  was  specially  created  as  they  now 
exist,  at  a  particular  time  and  in  a  particular  spot,  is  abandoned 
as  opposed  to  many  striking  facts,  and  unsupported  by  any 
evidence.  This  modification  of  animal  forms  took  place  very 
slowly,  so  that  the  historical  period  of  three  or  four  thousand 
years  lias  hardly  produced  any  perceptible  change  in  a  single 
species.  Even  the  time  since  the  last  glacial  epoch,  which  on 
the  very  lowest  estimate  must  be  from  50,000  to  100,000  years, 
has  only  served  to  modify  a  few  of  the  higher  animals  into  very 
slightly  different  species.  The  changes  of  the  forms  of  animals 
appear  to  have  accompanied,  and  perhaps  to  have  depended 
on,  changes  of  physical  geography,  of  climate,  or  of  vegetation ; 
since  it  is  evident  that  an  animal  which  is  well  adapted  to  one 
condition  of  things  will  require  to  be  slightly  changed  in  con- 
stitution or  habits,  and  therefore  generally  in  form,  structure,  or 
colour,  in  order  to  be  equally  well  adapted  to  a  changed 
condition  of  surrounding  circumstances.  Animals  multiply  so 
rapidly,  that  we  may  consider  them  as  continually  trying  to 
extend  their  range ;  and  thus  any  new  land  raised  above  the 
sea  by  geological  causes  becomes  immediately  peopled  by  a 
crowd  of  competing  inhabitants,  the  strongest  and  best  adapted 
of  which  alone  succeed  in  maintaining  their  position. 

If  we  keep  in  view  these  facts — that  the  minor  features  of  the 
earth's  surface  are  everywhere  slowly  changing ;  that  the  forms, 
and  structure,  and  habits  of  all  living  things  are  also  slowly 
changing;  while  the  great  features  of  the  earth,  the  continents, 
and  oceans,  and  loftiest  mountain  ranges,  only  change  after  very 
long  intervals  and  with  extreme  slowness;  we  must  see  that 
the  present  distribution  of  animals  upon  the  several  parts  of 
the  earth's  surface  is  the  final  product  of  all  these  wonderful 
revolutions  in  organic  and  inorganic  nature.  The  greatest  and 
most  radical  differences  in  the  productions  of  any  part  of  the 
globe  must  be  dependent  on  isolation  by  the  most  effectual 
and  most  permanent  barriers.  That  ocean  which  has  remained 
broadest  and  deepest  from  the  most  remote  geological  epoch 
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will  separate  countries  the  productions  of  which  most  widely 
and  radically  differ;  while  the  most  recently-depressed  seas, 
or  the  last-formed  mountain  ranges,  will  separate  countries 
the  productions  of  which  are  almost  or  quite  identical.  It 
will  be  evident,  therefore,  that  the  study  of  the  distribution 
of  animals  and  plants  may  add  gTeatly  to  our  knowledge 
of  the  past  history  of  our  globe.  It  may  reveal  to  us,  in  a 
manner  which  no  other  evidence  can,  which  are  the  oldest 
I  and  most  permanent  features  of  the  earth's  surface,  and  which 
the  newest  It  may  indicate  the  existence  of  islands  or  conti- 
nents now  sunk  beneath  the  ocean,  and  which  have  left  no 
record  of  their  existence  save  the  animal  and  vegetable  pro- 
ductions which  have  migrated  to  adjacent  lands.  It  thus 
becomes  an  important  adjunct  to  geology,  which  can  rarely  do 
more  than  determine  what  lands  have  been  raised  above  the 
waters,  under  what  conditions  and  at  what  period;  but  can 
seldom  ascertain  anything  of  the  position  or  extent  of  those 
which  have  sunk  beneath  it.  Our  present  study  may  often 
enable  us,  not  only  to  say  where  lands  must  have  recently 
disappeared,  but  also  to  form  some  judgment  as  to  their  ex- 
tent, and  the  time  that  has  elapsed  since  their  submersion. 

Having  thus  briefly  sketched  the  nature  and  objects  of  the 
subject  we  have  to  study,  it  will  be  necessary — before  entering 
on  a  detailed  examination  of  the  zoological  features  of  the 
different  parts  of  the  earth,  and  of  the  distribution  of  the  orders, 
families,  and  genera  of  animals— to  examine  certain  preliminary 
facts  and  principles  essential  for  our  guidance.  We  must  first 
inquire  what  are  the  powers  of  multiplication  and  dispersal  of 
the  various  groups  of  animals,  and  the  nature  of  the  barriers 
that  most  effectually  limit  their  range.  We  have  then  to 
consider  the  effects  of  changes  in  physical  geography  and  in 
climate  ;  to  examine  the  nature  and  extent  of  such  changes  as 
have  been  known  to  occur ;  to  determine  what  others  are  possible 
or  probable ;  and  to  ascertain  the  various  modes  in  which  such 
changes  affect  the  structure,  the  distribution,  or  the  very  exist- 
ence of  animals. 
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Two  subjects  of  a  different  nature  must  next  engage  our 
attention.  We  have  to  deal  with  two  vast  masses  of  facts, 
each  involving  countless  details,  and  requiring  subdivision  and 
grouping  to  be  capable  of  intelligible  treatment.  All  the  con- 
tinents and  their  chief  subdivisions,  and  all  the  more  important 
islands  of  the  globe,  have  to  be  compared  as  regards  their  vari- 
ous animal  forms.  To  do  this  effectively  we  require  a  natural 
division  of  the  earth  especially  adapted  to  our  purpose ;  and  we 
shall  have  to  discuss  at  some  length  the  reasons  for  the  particular 
system  adopted, — a  discussion  which  must  to  some  extent 
anticipate  and  summarize  the  conclusions  of  the  whole  work. 
We  have  also  to  deal  with  many  hundreds  of  families  and  many 
thousands  of  genera  of  animals,  and  here  too  a  true  and  natural 
classification  is  of  great  importance.  We  must  therefore  give  a 
connected  view  of  the  classification  adopted  in  the  various 
classes  of  animals  dealt  with. 

And  lastly,  as  the  existing  distribution  of  animals  is  the 
result  and  outcome  of  all  preceding  changes  of  the  earth  and  of 
its  inhabitants,  we  require  as  much  knowledge  as  we  can  get  of 
the  animals  of  each  country  during  past  geological  ei>ochs,  in 
order  to  interpret  the  facts  we  shall  accumulate.  We  shall, 
therefore,  enter  upon  a  somewhat  detailed  sketch  of  the  various 
forms  of  extinct  animals  that  have  lived  upon  the  earth  during 
the  Tertiary  period ;  discuss  their  migrations  at  various  epochs, 
the  changes  of  physical  geography  that  they  imply,  and  the 
extent  to  which  they  enable  us  to  determine  the  birthplace 
of  certain  families  and  genera. 

The  preliminary  studies  above  enumerated  will,  it  is  believed, 
enable  us  to  see  the  bearing  of  many  facts  in  the  distribution  of 
animals  that  would  otherwise  be  insoluble  problems ;  and,  what 
is  hardly  less  valuable,  will  teach  us  to  estimate  the  compara- 
tive importance  of  the  various  groups  of  animals,  and  to  avoid 
the  common  error  of  cutting  the  gordian  knot  of  each  difficulty 
by  vast  hypothetical  changes  in  existing  continents  and  oceans 
— probably  the  most  permanent  features  of  our  globe. 
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THE  MEANS  OF  DISPERSAL  AND  THE  MIGRATIONS  OF  ANIMALS. 

All  animate  are  capable  of  multiplying  so  rapidly,  that  if  a 
single  pair  were  placed  in  a  continent  with  abundance  of  food 
and  no  enemies,  they  might  fully  stock  it  in  a  very  short  time. 
Thus,  a  bird  which  produces  ten  pairs  of  young  during  its  life- 
time (and  this  is  far  below  the  fertility  of  many  birds)  will,  if 
we  take  its  life  at  five  years,  increase  to  a  hundred  millions  in 
about  forty  years,  a  number  sufficient  to  stock  a  large  country. 
Many  fishes  and  insects  are  capable  of  multiplying  several 
thousandfold  each  year,  so  that  in  a  few  years  they  would  reach 
billions  and  trillions.  Even  large  and  slow  breeding  mammals, 
which  have  only  one  at  a  birth  but  continue  to  breed  from  eight 
to  ten  successive  years,  may  increase  from  a  single  pair  to  ten 
millions  in  less  than  forty  years. 

But  as  animals  rarely  have  an  unoccupied  country  to  breed 
in,  and  as  the  food  in  any  one  district  is  strictly  limited,  their 
natural  tendency  is  to  roam  in  every  direction  in  search  of  fresh 
pastures,  or  new  hunting  grounds.  In  doing  so,  however,  they 
meet  with  many  obstacles,  liocks  and  mountains  have  to  be 
climbed,  rivers  or  marshes  to  be  crossed,  deserts  or  forests  to  be 
traversed ;  while  narrow  straits  or  wider  arms  of  the  sea  separate 
islands  from  the  main  land  or  continents  from  each  other.  We 
have  now  to  inquire  what  facilities  the  different  classes  of 
animals  have  for  overcoming  these  obstacles,  and  what  kind  of 
barriers  are  most  effectual  in  checking  their  progress. 

Means  of  Dispersal  of  Mammalia. — Many  of  the  largest  mam- 
malia are  able  to  roam  over  whole  continents  and  are  hardly 
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stopped  by  any  physical  obstacles.  The  elephant  is  almost 
equally  at  home  on  plains  and  mountains,  and  it  even  climbs  to 
the  highest  summit  of  Adam's  Peak  in  Ceylon,  which  is  so  steep 
and  rocky  as  to  be  very  difficult  of  ascent  for  man.  It  traverses 
rivers  with  great  ease  and  forces  its  way  through  the  densest 
jungle.  There  seems  therefore  to  be  no  limit  to  its  powers  of 
wandering,  but  the  necessity  of  procuring  food  and  its  capacity 
of  enduring  changes  of  climate.  The  tiger  is  another  animal  with 
great  powers  of  dispersal.  It  crosses  rivers  and  sometimes  even 
swims  over  narrow  straits  of  the  sea,  and  it  can  endure  the 
severe  cold  of  North  China  and  Tartary  as  well  as  the  heats  of 
the  plains  of  Bengal.  The  rhinoceros,  the  lion,  and  many  of  the 
ruminants  have  equal  powers  of  dispersal ;  so  that  wherever  there 
is  land  and  sufficient  food,  there  are  no  limits  to  their  possible 
range.  Other  groups  of  animals  are  more  limited  in  their  migra- 
tions. The  apes,  lemurs,  and  many  monkeys  are  so  strictly 
adapted  to  an  arboreal  hfe  that  they  can  never  roam  far  beyond 
the  limits  of  the  forest  vegetation.  The  same  may  be  said  of 
the  squirrels,  the  opossums,  the  arboreal  cats,  and  the  sloths,  with 
many  other  groups  of  less  importance.  Deserts  or  open  country 
are  equally  essential  to  the  existence  of  others.  The  camel,  the 
hare,  the  zebra,  the  giraffe  and  many  of  the  antelopes  could  not 
exist  in  a  forest  country  any  more  than  could  the  jerboas  or  the 
prairie  marmots. 

There  are  other  animals  which  are  coufined  to  mountains,  and 
could  not  extend  their  range  into  lowlands  or  forests.  The  goats 
and  the  sheep  are  the  most  striking  group  of  this  kind,  inhabit- 
ing many  of  the  highest  mountains  of  the  globe ;  of  which  the 
European  ibex  and  mouflon  are  striking  examples.  Rivers  are 
equally  necessary  to  the  existence  of  others,  as  the  beaver,  otter, 
water-vole  and  capybara  ;  and  to  such  animals  high  mountain- 
ranges  or  deserts  must  form  an  absolutely  impassable  barrier. 

Climate  as  a  Limit  to  the  Range  of  Mammals. — Climate  appears 
to  limit  the  range  of  many  animals,  though  there  is  some  reason 
to  believe  that  in  many  cases  it  is  not  the  climate  itself  so  much 
as  the  change  of  vegetation  consequent  on  climate  which  produces 
the  effect.    The  quadmmana  appear  to  be  limited  by  climate, 
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since  they  inhabit  almost  all  the  tropical  regions  lmt  do  not 
range  more  than  about  10°  beyond  the  southern  and  12°  beyond 
the  northern  tropic,  while  the  great  bulk  of  the  species  are 
found  only  within  an  equatorial  belt  about  30°  wide.  But  as 
these  animals  are  almost  exclusively  fruit-eaters,  their  distribu- 
tion depends  as  much  on  vegetation  as  on  temperature ;  and  this 
is  strikingly  shown  by  the  fact  that  the  Semnopitherus  schista- 
ceus  inhabits  the  Himalayan  mountains  to  a  height  of  11,000 
feet,  where  it  has  been  seen  leaping  among  fir-trees  loaded  with 
snow-wreaths !  Some  northern  animals  are  bounded  by  the 
isothermal  of  32°.  Such  are  the  polar  bear  and  the  walrus, 
which  cannot  live  in  a  state  of  nature  far  beyond  the  limits  of 
the  frozen  ocean  ;  but  as  they  live  in  confinement  in  temi>erate 
countries,  their  range  is  probably  limited  by  otner  conditions 
than  temperature. 

We  must  not  therefore  be  too  hasty  in  concluding,  that  animals 
which  we  now  see  confined  to  a  very  hot  or  a  very  cold  climate 
are  incapable  of  living  in  any  other.  The  tiger  was  once  con- 
sidered a  purely  tropical  animal,  but  it  inhabits  permanently  the 
cold  plains  of  Manchuria  and  the  Amoor,  a  country  of  an  almost 
arctic  winter  climate.  Few  animals  seem  to  us  more  truly  in- 
habitants of  hot  countries  than  the  elephants  and  rhinoceroses ; 
yet  in  Post-tertiary  times  they  roamed  over  the  whole  of  the 
northern  continents  to  within  the  arctic  circle  ;  and  we  know  that 
the  climate  was  then  as  cold  as  it  is  now,  from  their  entire  bodies 
being  preserved  in  ice.  Some  change  must  recently  have 
occurred  either  in  the  climate,  soil,  or  vegetation  of  Northern 
Asia  which  led  to  the  extinction  of  these  forerunners  of  existing 
tropical  species ;  and  we  must  always  bear  in  mind  that  similar 
changes  may  have  acted  upon  other  species  which  we  now  find 
restricted  within  narrow  limits,  but  which  may  once  have  roamed 
over  a  wide  and  varied  territory. 

Valleys  and  Rivers  as  Barriers  to  Mammals. — To  animals  which 
thrive  best  in  dry  and  hilly  regions,  a  broad  level  and  marshy 
valley  must  often  prove  an  effectual  barrier.  The  difference  of 
vegetation  and  of  insect  life,  together  with  an  unhealthy  atmos- 
phere, no  doubt  often  checks  migration  if  it  is  attempted.  Thus 
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many  animals  are  restricted  to  the  slopes  of  the  Himalayas 
or  to  the  mountains  of  Central  India,  the  flat  valley  of  the 
Ganges  forming  a  limit  to  their  range.  In  other  cases,  however, 
it  is  the  river  rather  than  the  valley  which  is  the  barrier.  In 
the  great  Amazonian  plains  many  species  of  monkeys,  birds,  and 
even  insects  are  found  up  to  the  river  banks  on  one  side  but  do 
not  cross  to  the  other.  Thus  in  the  lower  part  of  the  Rio  Negro 
two  monkeys,  the  Jacehua  bicolor  and  the  Brackiurus  couxiou,  are 
found  on  the  north  bank  of  the  river  but  never  on  the  south, 
where  a  red- whiskered  Pithecia  is  alone  found.  Higher  up  Attics 
panisciis  extends  to  the  north  bank  of  the  river  while  Lagothritc 
humboldtii  comes  down  to  the  south  bank ;  the  former  being  a 
native  of  Guiana,  the  latter  of  Ecuador.  The  range  of  the  birds 
of  the  genus  Psophia  or  trumpeters,  is  also  limited  by  the  rivers 
Amazon,  Madeira,  Rio  Negro  and  some  others ;  so  that  in  these 
cases  we  are  able  to  define  the  limits  of  distribution  with  an 
unusual  degree  of  accuracy,  and  there  is  little  doubt  the  same 
barriers  also  limit  a  large  number  of  other  species. 

Arms  of  the  Sea  an  Barriers  to  Mammals. — Very  few  mammals 
can  swim  over  any  considerable  extent  of  sea,  although  many  can 
swim  well  for  short  distances.  The  jaguar  traverses  the  widest 
streams  in  South  America,  and  the  bear  and  bison  cross  the 
Mississippi ;  and  there  can  be  no  doubt  that  they  could  swim  over 
equal  widths  of  salt  water,  and  if  accidentally  carried  out  to  sea 
might  sometimes  succeed  in  reaching  islands  many  miles  distant. 
Contrary  to  the  common  notion  pigs  can  swim  remarkably  well. 
Sir  Charles  Lyell  tells  us  in  his  "  Principles  of  Geology  "  that 
during  the  floods  in  Scotland  in  1829,  some  pigs  only  six  months 
old  that  were  carried  out  to  sea,  swam  five  miles  and  got  on 
shore  again.  He  also  states,  on  the  authority  of  the  late  Edward 
Forbes,  that  a  pig  jumped  overboard  to  escape  from  a  terrier  in 
the  Grecian  Archipelago,  and  swam  safely  to  shore  many  miles 
distant.  These  facts  render  it  probable  that  wild  pigs,  from 
their  greater  strength  and  activity,  might  under  favourable  cir- 
cumstances cross  arms  of  the  sea  twenty  or  thirty  miles  wide ; 
and  there  are  facts  in  the  distribution  of  this  tribe  of  animals 
which  seem  to  indicate  that  they  have  sometimes  done  so.  Deer 
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take  boldly  to  the  water  and  can  swim  considerable  distances, 
but  we  have  no  evidence  to  show  how  long  they  could  live  at 
sea  or  how  many  miles  they  could  traverse.  Squirrels,  rats,  and 
lemmings  often  migrate  from  northern  countries  in  bands  of 
thousands  and  hundreds  of  thousands,  and  pass  over  rivers,  lakes 
and  even  arms  of  the  sea,  but  they  generally  perish  in  the  salt- 
water. Admitting,  however,  the  powers  of  most  mammals  to 
swim  considerable  distances,  we  have  no  reason  to  believe  that 
any  of  them  could  traverse  without  help  straits  of  upwards  of 
twenty  miles  in  width,  while  in  most  cases  a  channel  of  half 
that  distance  would  prove  an  effectual  barrier. 

Ice-floes  and  Driftwood  as  Aiding  the  Dispersal  of  Mammals. — 
In  the  arctic  regions  icebergs  originate  in  glaciers  which  de- 
scend into  the  sea,  and  often  bear  masses  of  gravel,  earth,  and 
even  some  vegetation  on  their  surfaces ;  and  extensive  level  ice- 
fields break  away  and  float  southwards.  These  might  often 
carry  with  them  such  arctic  quadrupeds  as  frequent  the  ice,  or 
even  on  rare  occasions  true  land-animals,  which  might  some- 
times be  stranded  on  distant  continents  or  islands.  But  a  more 
effectual  because  a  more  wide-spread  agent,  is  to  be  found  in 
the  uprooted  trees  and  rafts  of  driftwood  ofteu  floated  down 
great  rivers  and  carried  out  to  sea.  Such  rafts  or  islands  are 
sometimes  seen  drifting  a  hundred  miles  from  the  mouth  of  the 
Ganges  with  living  trees  erect  upon  them;  and  the  Amazon,  the 
Orinoco,  Mississippi,  Congo,  and  most  great  rivers  produce 
similar  rafts.  Spix  and  Martius  declare  that  they  saw  at  differ- 
ent times  on  the  Amazon,  monkeys,  tiger-cats,  and  squirrels, 
being  thus  carried  down  the  stream.  On  the  Parana,  pumas, 
squirrels,  and  many  other  quadrupeds  have  been  seen  on  these 
rafts ;  and  Admiral  W.  H.  Smyth  informed  Sir  C.  Lyeil  that 
among  the  Philippine  islands  after  a  hurricane,  he  met  with 
floating  masses  of  wood  with  trees  growing  upon  them,  so  that 
they  were  at  first  mistaken  for  islands  till  it  was  found  that  they 
were  rapidly  drifting  along.  Here  therefore.,  we  have  ample 
means  for  carrying  all  the  smaller  and  especially  the  arboreal 
mammals  out  to  sea ;  and  although  in  most  cases  they  would 
perish  there,  yet  in  some  favourable  instances  strong  winds  or 
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unusual  tidal  currents  might  carry  them  safely  to  shores  per- 
haps several  hundred  miles  from  their  native  country.  The  fact 
of  green  trees  so  often  having  been  seen  erect  on  these  rafts  is 
most  important ;  for  they  would  act  as  a  sail  by  which  the  raft 
might  be  propelled  in  one  direction  for  several  days  in  succession, 
and  thus  at  last  reach  a  shore  to  which  a  current  alone  would 
never  have  carried  it. 

There  are  two  groups  of  mammals  which  have  quite  excep- 
tional means  of  dispersal— the  bats  which  fly,  and  the  cetacea, 
seals,  &c,  which  swim.  Tha  former  are  capable  of  traversing 
considerable  spaces  of  sea,  since  two  North  American  species 
either  regularly  or  occasionally  visit  the  Bermudas,  a  distance 
of  600  miles  from  the  mainland.  The  oceanic  mammals  (whales 
and  porpoises)  seem  to  have  no  barrier  but  temperature  ;  the 
polar  species  being  unable  to  cross  the  equator,  while  the  tropical 
forms  are  equally  unfitted  for  the  cold  polar  waters.  The  shore- 
feeding  manatees,  however,  can  only  live  where  they  find  food ; 
and  a  long  expanse  of  rocky  coast  would  probably  be  as  com- 
plete a  barrier  to  them  as  a  few  hundred  miles  of  open  ocean. 
The  amphibious  seals  and  walruses  seem  many  of  them  to  be 
capable  of  making  long  sea  journeys,  some  of  the  species  being 
found  on  islands  a  thousand  miles  apart,  but  none  of  the  arctic 
are  identical  with  the  antartic  species. 

The  otters  with  one  exception  are  freshwater  animals,  and  we 
have  no  reason  to  believe  they  could  or  would  traverse  any  great 
distances  of  salt  water.  In  fact,  they  would  be  less  liable  to 
dispersal  across  arms  of  the  sea  than  purely  terrestrial  species, 
since  their  powers  of  swimming  would  enable  them  to  regain 
the  shore  if  accidentally  carried  out  to  sea  by  a  sudden  flood. 

Means  of  Dispersal  of  Birds. — It  would  seem  at  first  sight  that 
no  barriers  could  limit  the  range  of  birds,  and  that  they  ought 
to  be  the  most  ubiquitous  of  living  things,  and  little  fitted  there- 
fore to  throw  any  light  on  the  laws  or  causes  of  the  geographical 
distribution  of  animals.  This,  however,  is  far  from  being  the 
case ;  many  groups  of  birds  are  almost  as  strictly  limited  by 
barriers  as  the  mammalia ;  and  from  their  larger  numbers  and 
the  avidity  with  which  they  have  been  collected,  they  furnish 
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materials  of  the  greatest  value  for  our  present  study.  The 
different  groups  of  birds  offer  remarkable  contrasts  in  the  extent 
of  their  range,  some  being  the  most  cosmopolite  of  the  higher 
animals,  while  others  are  absolutely  confined  to  single  spots  on 
the  earth's  surface.  The  petrels  (Procellariida)  and  the  gulls 
(Lttridae)  are  among  the  greatest  wanderers;  but  most  of  the 
species  are  confined  to  one  or  other  of  the  great  oceans,  or  to  the 
arctic  or  antarctic  seas,  a  few  only  being  found  with  scarcely 
any  variation  over  almost  the  whole  globe.  The  sandpipers  and 
plovers  wander  along  the  shores  as  far  as  do  the  petrels  over  the 
ocean.  Great  numbers  of  them  breed  in  the  arctic  regions  and 
migrate  as  far  as  India  and  Australia,  or  down  to  Chili  and 
Brazil ;  the  species  of  the  old  and  new  worlds,  however,  being 
generally  distinct  In  striking  contrast  to  these  wide  ranges 
we  find  many  of  the  smaller  perching  birds,  with  some  of  the 
parrots  and  pigeons,  confined  to  small  islands  of  a  few  square 
miles  in  extent,  or  to  single  valleys  or  mountains  on  the  main- 
land. 

Dispersal  of  Birds  by  Winds. — Those  groups  of  birds  which 
possess  no  powers  of  flight,  such  as  the  ostrich,  cassowary,  and 
apteryx,  are  in  exactly  the  same  position  as  mammalia  as  regards 
their  means  of  dispersal,  or  are  perhaps  even  inferior  to  them ; 
since,  although  they  are  able  to  cross  rivers  by  swimming,  it  is 
doubtful  if  they  could  remain  so  long  in  the  water  as  most  land 
quadrupeds.  A  very  large  number  of  short-winged  birds,  such 
sis  toucans,  pittas,  and  wrens,  are  perhaps  worse  off ;  for  they  can 
fly  very  few  miles  at  a  time,  and  on  falling  into  the  water  would 
soon  be  drowned.  It  is  only  the  strong-flying  species  that  can 
venture  to  cross  any  great  width  of  sea ;  and  even  these  rarely  do 
so  unless  compelled  by  necessity  to  migrate  in  search  of  food,  or 
to  a  more  genial  climate.  Small  and  weak  birds  are,  however, 
often  carried  accidentally  across  great  widths  of  ocean  by  violent 
gales.  This  is  well  exemplified  by  the  large  numbers  of 
stragglers  from  North  America,  which  annually  reach  the 
Bermudas.  No  less  than  sixty-nine  species  of  American  birds 
have  occurred  in  Europe,  most  of  them  in  Britain  and  Heligo- 
land.   They  consist  chiefly  of  migratory  birds  which  in  autumn 
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return  along  the  eastern  coasts  of  the  United  States,  and  often 
fly  from  point  to  point  across  bays  and  inlets.  They  care  then 
liable  to  be  blown  out  to  sea  by  storms,  which  are  prevalent  at 
this  season;  and  it  is  almost  always  at  this  time  of  year  that 
their  occurrence  has  been  noted  on  the  shores  of  Europe.  It 
may,  however,  be  doubted  whether  this  is  not  an  altogether 
modern  phenomenon,  dependent  on  the  number  of  vessels  con- 
stantly on  the  Atlantic  which  afford  resting-places  to  the  wan- 
derers: as  it  is  hardly  conceivable  that  such  birds  as  titlarks, 
cuckoos,  wrens,  warblers,  and  rails,  could  remain  on  the  wing 
without  food  or  rest,  the  time  requisite  to  pass  over  2,000  miles 
of  ocean.  It  is  somewhat  remarkable  that  no  European  birds 
reach  the  American  coast  but  a  few  which  pass  by  way  of 
Iceland  and  Greenland ;  whereas  a  considerable  number  do 
reach  the  Azores,  fully  half  way  across ;  so  that  their  absence 
can  hardly  be  due  to  the  prevailing  winds  being  westerly.  The 
case  of  the  Azores  is,  however,  an  argument  for  the  unassisted 
passage  of  birds  for  that  distance ;  since  two  of  the  finches  are 
peculiar  '  species,'  but  closely  allied  to  Europeau  forms,  so  that 
their  progenitors  must,  probably,  have  reached  the  islands  before 
the  Atlantic  was  a  commercial  highway. 

Barriers  to  the  Dispersal  of  Birds. — We  have  seen  that,  as  a 
rule,  wide  oceans  are  an  almost  absolute  barrier  to  the  passage  of 
most  birds  from  one  continent  to  another ;  but  much  narrower 
seas  and  straits  are  also  very  effectual  barriers  where  the  habits 
of  the  birds  are  such  as  to  preserve  them  from  being  carried 
away  by  storms.  All  birds  which  frequent  thickets  and  forests, 
and  which  feed  near  or  on  the  ground,  are  secure  from  such 
accidents;  and  they  are  also  restricted  in  their  range  by  the 
extent  of  the  forests  they  inhabit.  In  South  America  a  large 
number  of  the  birds  have  their  ranges  determined  by  the  ex- 
tent of  the  forest  country,  while  others  are  equally  limited  to  the 
open  plains.  Such  species  are  also  bounded  by  mountain  ranges 
whenever  these  rise  above  the  woody  region.  Great  rivers,  such 
as  the  Amazon,  also  limit  the  range  of  many  birds,  even  when 
there  would  seem  to  be  no  difficulty  in  their  crossing  their.  The 
supply  of  food,  and  the  kind  of  vegetation,  soil,  and  climate 
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best  suited  to  a  bird's  habits,  are  probably  the  causes  which  mark 
out  the  exact  limits  of  the  range  of  each  species ;  to  which  must 
be  added  the  prevalence  of  enemies  of  either  the  parent  birds, 
the  eggs,  or  the  young.  In  the  Malay  Archipelago  pigeons  abound 
most  where  monkeys  do  not  occur  ;  and  in  South  America  the 
same  birds  are  comparatively  scarce  in  the  forest  plains  where 
monkeys  are  very  abundant,  while  they  are  plentiful  on  the  open 
plains  and  campos,  and  on  the  mountain  plateaux,  where  these 
nest-hunting  quadrupeds  are  rarely  found.  Some  birds  are 
confined  to  swamps,  others  to  mountains ;  some  can  only  live  on 
rocky  streams,  others  on  deserts  or  grassy  plains. 

The  Phenomena  of  Migration— The  term  "  migration  "  is  often 
applied  to  the  periodical  or  irregular  movements  of  all  animals  ; 
but  it  may  be  questioned  whether  there  are  any  regular  mi- 
grants but  birds  and  fishes.  The  annual  or  periodical  movements 
of  mammalia  are  of  a  different  class.  Monkeys  ascend  the 
Himalayas  in  summer  to  a  height  of  10,000  to  12,000  feet,  and 
descend  again  in  winter.  Wolves  everywhere  descend  from  the 
mountains  to  the  lowlands  in  severe  weather.  In  dry  seasons 
great  herds  of  antelopes  move  southwards  towards  the  Cape  of 
Good  Hope.  The  well-known  lemmings,  in  severe  winters,  at 
long  intervals,  move  down  from  the  mountains  of  Scandinavia  in 
immense  numbers,  crossing  lakes  and  rivers,  eating  their  way 
through  haystacks,  and  surmounting  every  obstacle  till  they 
reach  the  sea,  whence  very  few  return.  The  alpine  hare,  the 
arctic  fox,  and  many  other  animals,  exhibit  similar  phenomena 
on  a  smaller  scale ;  and  generally  it  may  be  said,  that  whenever 
a  favourable  succession  of  seasons  has  led  to  a  great  multipli- 
cation of  any  species,  it  must  on  the  pressure  of  hunger  seek 
food  in  fresh  localities.  For  such  movements  as  these  we  have 
no  special  term.  The  summer  and  winter  movements  best 
correspond  to  true  migration,  but  they  are  always  on  a  small 
scale,  and  of  limited  extent;  the  other  movements  are  rather 
temporary  incursions  than  true  migrations. 

The  annual  movements  of  many  fishes  are  more  strictly 
analogous  to  the  migration  of  birds,  since  they  take  place 
in  large  bodies  and  often  to  considerable  distances,  and  are 
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immediately  connected  with  the  process  of  reproduction.  Some, 
as  the  salmon,  enter  rivers ;  others,  as  the  herring  and  mackerel, 
approach  the  coast  in  the  breeding  season ;  but  the  exact  course 
of  their  migrations  is  unknown,  and  owing  to  our  complete 
ignorance  of  the  area  each  species  occupies  in  the  ocean,  and  the 
absence  of  such  barriers  and  of  such  physical  diversities  as  occur 
on  the  land,  they  are  of  far  less  interest  and  less  connected  with 
our  present  study  than  the  movements  of  birds,  to  which  we 
shall  now  confine  ourselves. 

Migrations  of  Birds. — In  all  the  temperate  parts  of  the  globe 
there  are  a  considerable  number  of  birds  which  reside  only  a 
part  of  the  year,  regularly  arriving  and  leaving  at  tolerably  fixed 
epochs.  In  our  own  country  many  northern  birds  visit  us  in 
winter,  such  as  the  fieldfare,  redwing,  snow-bunting,  turnstone, 
and  numerous  ducks  and  waders;  with  a  few,  like  the  black  red- 
start, and  (according  to  Rev.  C.  A.  Johns)  some  of  the  woodcocks 
from  the  south.  In  the  summer  a  host  of  birds  appear — the 
cuckoo,  the  swifts  and  swallows,  and  numerous  warblers,  being 
the  most  familiar, — which  stay  to  build  their  nests  and  rear  their 
young,  and  then  leave  us  again.  These  are  true  migrants ;  but 
a  number  of  other  birds  visit  us  occasionally,  like  the  waxwing, 
the  oriole,  and  the  bee-eater,  and  can  only  be  classed  as 
stragglers,  which,  perhaps  from  too  rapid  multiplication  one  year 
and  want  of  food  the  next,  are  driven  to  extend  their  ordinary 
range  of  migration  to  an  unusual  degree.  We  will  now  endeavour 
to  sketch  the  chief  phenomena  of  migration  in  different 
countries. 

Europe. — It  is  well  ascertained  that  most  of  the  birds  that 
spend  their  spring  and  summer  in  the  temperate  parts  of  Europe 
pass  the  winter  in  North  Africa  and  Western  Asia.  The  winter 
visitants,  on  the  other  hand,  pass  the  summer  in  the  extreme 
north  of  Europe  and  Asia,  many  of  them  having  been  found  to 
breed  in  Lapland.  The  arrival  of  migratory  birds  from  the 
south  is  very  constant  as  to  date,  seldom  varying  more  than  a 
week  or  two,  without  any  regard  to  the  weather  at  the  time ; 
but  the  departure  is  less  constant,  and  more  dependent  on  the 
weather.  Thus  the  swallow  always  comes  to  us  about  the  middle 
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of  April,  however  cold  it  may  be,  while  its  departure  may  take, 
place  from  the  end  of  September  to  late  in  October,  and  is  said  by 
Forster  to  occur  on  the  first  N.  or  N.E.  wind  after  the  20th  of 
September. 

Almost  all  the  migratory  birds  of  Europe  go  southward  to 
the  Mediterranean,  move  along  its  coasts  east  or  west,  and  cross 
over  in  three  places  only ;  either  from  the  south  of  Spain,  in  the 
neighbourhood  of  Gibraltar,  from  Sicily  over  Malta,  or  to  the 
east  by  Greece  and  Cyprus.  They  are  thus  always  in  sight  of 
land  The  passage  of  most  small  birds  (and  many  of  the  larger 
ones  too)  takes  place  at  night ;  and  they  only  cross  the  Mediter- 
ranean when  the  wind  is  steady  from  near  the  east  or  west, 
and  when  there  is  moonlight. 

It  is  a  curious  fact,  but  one  that  seems  to  be  well  authenti- 
cated, that  the  males  often  leave  before  the  females,  and  both 
before  the  young  birds,  which  in  considerable  numbers  migrate 
later  and  aloue.  These  latter,  however,  seldom  go  so  far  as  the 
old  ones ;  and  numbers  of  young  birds  do  not  cross  the  Mediter- 
ranean, but  stay  in  the  south  of  Europe.  The  same  rule  applies 
to  the  northward  migration;  the  young  birds  stopping  short 
of  the  extreme  arctic  regions,  to  which  the  old  birds  migrate.1 
When  old  and  young  go  together,  however,  the  old  birds  take 
the  lead.  In  the  south  of  Europe  few  of  the  migratory  birds 
stay  to  breed,  but  pass  on  to  more  temperate  zones ;  thus,  in  the 
south  of  Fiance,  out  of  350  species  only  60  breed  there.  The 
same  species  is  often  sedentary  in  one  part  of  Europe  and  migra- 
tory in  another;  thus,  the  chaffinch  is  a  constant  resident  in 
England,  Germany,  and  the  middle  of  France ;  but  a  migrant  in 
the  south  of  France  and  in  Holland  :  the  rook  visits  the  south 
of  France  in  winter  only :  the  Falco  tinnunculus  is  both  a 
resident  and  a  migrant  in  the  south  of  France,  according  to 
M.  Marcel  de  Serres,  there  being  two  regular  passages  every 
year,  while  a  certain  number  always  remain. 

1  Marcel  de  Serres  stated  this  as  a  general  fact  for  wading  and  swimming 
birds.  He  says  that  the  old  birds  arrive  in  the  extreme  north  almost  alone, 
the  young  remaining  on  the  shores  of  the  Baltic,  or  on  the  lakes  of  Austria, 
Hungary,  and  Russia.  See  his  prue  essay,  Dts  Canst*  de*  Migration*,  &c. 
2nd.  ed.,  Paris,  1845,  p.  121. 
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We  see,  then,  that  migration  is  governed  by  certain  intelligible 
laws ;  and  that  it  varies  in  many  of  its  details,  even  in  the  same 
species,  according  to  changed  conditions.  It  may  be  looked 
upon  as  an  exaggeration  of  a  habit  common  to  all  locomotive 
animals,  of  moving  about  in  search  of  food.  This  habit  is  greatly 
restricted  in  quadrupeds  by  their  inability  to  cross  the  sea  or 
even  to  pass  through  the  highly-cultivated  valleys  of  such 
countries  as  Europe ;  but  the  power  of  flight  in  birds  enables 
them  to  cross  every  kind  of  country,  and  even  moderate  widths 
of  sea ;  and  as  they  mostly  travel  at  night  and  high  in  the  air, 
their  movements  are  difficult  to  observe,  and  are  supposed  to  be 
more  mysterious  than  they  perhaps  are.  In  the  tropics  birds 
move  about  to  different  districts  according  as  certain  fruits 
become  ripe,  certain  insects  abundant,  or  as  flooded  tracts  dry 
up.  On  the  borders  of  the  tropics  and  the  temperate  zone 
extends  a  belt  of  country  of  a  more  or  less  arid  character,  and 
liable  to  be  parched  at  the  summer  solstice.  In  winter  and 
early  spring  its  northern  margin  is  verdant,  but  it  soon  becomes 
burnt  up,  aud  mo3t  of  its  biids  necessarily  migrate  to  the  more 
fertile  regions  to  the  north  of  them.  They  thus  follow  the  spring 
or  summer  as  it  advances  from  the  south  towards  the  pole,  feeding 
on  the  young  flower  buds,  the  abundance  of  juicy  larvse,  and  on 
the  ripening  fruits ;  and  as  soon  as  these  become  scarce  they 
retrace  their  steps  homewards  to  pass  the  winter.  Others  whose 
home  is  nearer  the  pole  are  driven  south  by  cold,  hunger,  and 
darkness,  to  more  hospitable  climes,  returning  northward  in  the 
early  summer.  As  a  typical  example  of  a  migratory  bird,  let  us 
take  the  nightingale.  During  the  winter  this  bird  inhabits 
almost  all  North  Africa,  Asia  Minor,  and  the  Jordan  Valley. 
Early  in  April  it  passes  into  Europe  by  the  three  routes  already 
mentioned,  and  spreads  over  France,  Britain,  Denmark,  and  the 
south  of  Sweden,  which  it  reaches  by  the  beginning  of  May.  It 
does  not  enter  Brittany,  the  Channel  Islands,  or  the  western  part 
of  England,  never  visiting  Wales,  except  the  extreme  south  of 
Glamorganshire,  and  rarely  extending  farther  north  than  York- 
shire. It  spreads  over  Central  Europe,  through  Austria  and 
Hungary  to  Southern  Russia  and  the  warmer  parts  of  Siberk, 
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but  it  nevertheless  breeds  in  the  Jordan  Valley,  so  that  in 
some  places  it  is  only  the  surplus  population  that  migrates. 
In  August  and  September,  all  who  can  return  to  their  winter 
quarters. 

Migrations  of  this  type  probably  date  back  from  at  least  the 
period  when  there  was  continuous  land  along  the  route  passed 
over;  and  it  is  a  suggestive  fact  that  this  land  connection  is 
known  to  have  existed  in  recent  geological  times.  Britain  was 
connected  with  the  Continent  during,  and  probably  before,  the 
glacial  epoch  ;  and  Gibraltar,  as  well  as  Sicily  and  Malta,  were 
also  recently  united  with  Africa,  as  is  proved  by  the  fossil 
elephants  and  other  large  mammalia  found  in  their  caverns,  by 
the  comparatively  shallow  water  still  existing  in  this  part  of  the 
Mediterranean  while  the  remainder  is  of  oceanic  profundity, 
and  by  the  large  amount  of  identity  in  the  species  of  land  animals 
still  inhabiting  the  opposite  shores  of  the  Mediterranean.  The 
submersion  of  these  two  tracts  of  land  (which  were  perhaps  of 
considerable  extent)  would  be  a  slow  process,  and  from  year  to 
year  the  change  might  be  hardly  perceptible.  It  is  easy  to  see 
how  the  migration  that  had  once  taken  place  over  continuous 
land  would  be  kept  up,  first  over  lagoons  and  marshes,  then  over 
a  narrow  channel,  and  subsequently  over  a  considerable  sea, 
no  one  generation  of  birds  ever  perceiving  any  difference  in  the 
route. 

There  is,  however,  no  doubt  that  the  sea-passage  is  now  very 
dangerous  to  many  birds.  Quails  cross  in  immense  flocks,  and 
great  numbers  are  drowned  at  sea  whenever  the  weather  is  un- 
favourable. Some  individuals  always  stay  through  the  winter 
in  the  south  of  Europe,  and  a  few  even  in  England  and  Ireland ; 
and  were  the  sea  to  become  a  little  wider  the  migration  would 
cease,  and  the  quail,  like  some  other  birds,  would  remain 
divided  between  south  Europe  and  north  Africa.  Aquatic 
birds  are  observed  to  follow  the  routes  of  great  rivers  and 
lakes,  and  the  shores  of  the  sea.  One  great  body  reaches 
central  Europe  by  way  of  the  Danube  from  the  shores  of  the 
Black  Sea;  another  ascends  the  Khone  Valley  from  the  Gulf 
of  Lyons. 
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India  and  China. — In  the  peninsula  of  India  and  in  China 
great  numbers  of  northern  birds  arrive  during  September  and 
October,  and  leave  from  March  to  May.  Among  the  smaller 
birds  are  wagtails,  pipits,  laiks,  stonechats,  warblers,  thrushes, 
buntings,  shrikes,  starlings,  hoopoes,  and  quails.  Some  species 
of  cranes  and  storks,  many  ducks,  and  great  numbers  of  Scolo- 
pacida:  also  visit  India  in  winter  ;  and  to  prey  upon  these 
come  a  band  of  rapacious  birds — the  peregrine  falcon,  the  hobby, 
kestrel,  common  sparrowhawk,  hairier,  and  the  short-eared  owl. 
These  birds  are  almost  all  natives  of  Europe  and  Western  Asia  ; 
they  spread  over  all  northern  and  central  India,  mingling  with 
the  sedentary  birds  of  the  oriental  fauna,  and  give  to  the  orni- 
thology of  Hindostan  at  this  season  quite  a  European  aspect. 
The  peculiar  species  of  the  higher  Himalayas  do  not  as  a  rule 
descend  to  the  plains  in  winter,  but  merely  come  lower  down  the 
mountains ;  and  in  southern  India  and  Ceylon  comparatively 
few  of  these  migratory  birds  appear. 

In  China  the  migratory  birds  follow  generally  the  coast  line, 
coming  southwards  in  winter  from  eastern  Siberia  and  northern 
Japan ;  while  a  few  purely  tropical  forms  travel  northwards  in 
summer  to  Japan,  and  on  the  mainland  as  far  as  the  valley  of 
the  Amoor. 

North  America. — The  migrations  of  birds  in  North  America 
have  been  carefully  studied  by  resident  naturalists,  and  present 
some  interesting  features.  The  birds  of  the  eastern  parts  of 
North  America  arc  pre-eminently  migratory,  a  much  smaller  pro- 
portion being  permanent  residents  than  in  corresponding  latitudes 
in  Europe.  Thus,  in  Massachusetts  there  are  only  about  30  species 
of  birds  which  are  resident  all  the  year,  while  the  regular 
summer  visitors  are  106.  Comparing  with  this  our  own  country, 
though  considerably  further  north,  the  proportions  are  reversed ; 
there  being  140  residents  and  63  summer  visitors.  This  differ- 
ence is  clearly  due  to  the  much  greater  length  and  severity  of 
the  winter,  and  the  greater  heat  of  summer,  in  America  than 
with  us.  The  number  of  permanent  residents  increases  pretty 
regularly  as  we  go  southward  ;  but  the  number  of  birds  at  any 
locality  during  the  breeding  season  seems  to  increase  as  we  go 
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northward  as  far  as  Canada,  where,  according  to  Mr.  Allen,  more 
species  breed  than  in  the  warm  Southern  States.  Even  in  the 
extreme  north,  beyond  the  limit  of  forests,  there  are  no  less  than 
60  species  which  breed ;  in  Canada  about  1 60 ;  while  in 
Carolina  there  are  only  135,  and  in  Louisiana,  130.  The  extent 
of  the  migration  varies  greatly,  some  species  only  going  a  few 
degrees  north  and  south,  while  others  migrate  annually  from 
the  tropics  to  the  extreme  north  of  the  continent ;  and  every 
gradation  occurs  between  these  extremes.  Among  those  which 
migrate  furthest  are  the  species  of  Derulroeca,  and  other  Ameri- 
can flycatching  warblers  {Mniotiltidce),  many  of  which  breed 
on  the  shores  of  Hudson's  Bay,  and  spend  the  winter  in  Mexico 
or  the  West  Indian  islands. 

The  great  migratory  movement  of  American  birds  is  almost 
wholly  confined  to  the  east  coast ;  the  birds  of  the  high  central 
plains  and  of  California  being  for  the  most  part  sedentary,  or 
only  migrating  for  short  distances.  All  the  species  which  reach 
South  America,  and  most  of  those  which  winter  in  Mexico 
and  Guatemala,  are  exclusively  eastern  species ;  though  a  few 
Rocky  Mountain  birds  range  southward  along  the  plateaux  of 
Mexico  and  Guatemala,  but  probably  not  as  regular  annual 
migrants. 

In  America  as  in  Europe  birds  appear  in  spring  with  great 
regularity,  while  the  time  of  the  autumnal  return  is  less  con- 
stant. More  curious  is  the  fact,  also  observed  in  both  hemi- 
spheres, that  they  do  not  all  return  by  the  same  route  followed  in 
going  northwards,  some  species  being  constant  visitors  to  certain 
localities  in  spring  but  not  in  autumn,  others  in  autumn  but  not 
in  spring. 

Some  interesting  cases  have  been  observed  in  America  of  a 
gradual  alteration  in  the  extent  of  the  migration  of  certain  birds. 
A  Mexican  swallow  {Hirundo  lunifrons)  first  appeared  in  Ohio 
in  1315.  Year  by  year  it  increased  the  extent  of  its  range  till 
by  1845  it  had  reached  Maine  and  Canada ;  and  it  is  now  quoted 
by  American  writers  as  extending  its  annual  migrations  to 
Hudson's  Bay.  An  American  wren  {Troglodytes  ludovicianus) 
is  another  bird  which  has  spread  considerably  northwards  since 
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the  time  of  the  ornithologist  Wilson  ;  and  the  rice-bird,  or  "  Bob- 
o'-link,"  of  the  Americans,  continually  widens  its  range  as  rice 
and  wheat  are  more  extensively  cultivated.  This  bird  winters 
in  Cuba  and  other  West  Indian  Islands,  and  probably  also  in 
Mexico.  In  April  it  enters  the  Southern  States  and  passes 
northward,  till  in  June  it  reaches  Canada  and  extends  west  to 
the  Saskatchewan  River  in  54°  north  latitude. 

South  Temperate  America. — The  migratory  birds  of  this  part 
of  the  world  have  been  observed  by  Mr.  Hudson  at  Buenos 
Ayres.  As  in  Europe  and  North  America,  there  are  winter  and 
summer  visitors,  from  Patagonia  and  the  tropics  respectively. 
Species  of  Pyrocepfiahts,  Milvulus,  swallows,  and  a  humming- 
bird, are  among  the  most  regular  of  the  summer  visitors.  They 
are  all  insectivorous  birds.  From  Patagonia  species  of  Tani- 
optera,  Cinclodes,  and  Cent  rites,  come  in  winter,  with  two  gulls, 
two  geese,  and  six  snipes  and  plovers.  Five  species  of  swallows 
appear  at  Buenos  AyTes  in  spring,  some  staying  to  breed,  others 
passing  on  to  more  temperate  regions  farther  south.  As  a  rule 
the  birds  which  come  late  and  leave  early  are  the  most  regular. 
Some  are  very  irregular  in  their  movements,  the  Molothrus  bona- 
riensis,  for  example,  sometimes  leaves  early  in  autumn,  some- 
times remains  all  the  winter.  Some  resident  birds  also  move  in 
winter  to  districts  where  they  are  never  seen  in  summer. 

General  Remarks  on  Migration. — The  preceding  summary  of 
the  main  facts  of  migration  (which  might  have  been  almost  in- 
definitely extended,  owing  to  the  great  mass  of  detailed  infor- 
mation that  exists  on  the  subject)  appears  to  accord  with  the 
view  already  suggested,  that  the  "  instinct "  of  migration  has 
arisen  from  the  habit  of  wandering  in  search  of  food  common  to 
all  animals,  but  greatly  exaggerated  in  the  case  of  birds  by  their 
powers  of  flight  and  by  the  necessity  for  procuring  a  large 
amount  of  soft  insect  food  for  their  unfledged  young.  Migra- 
tion in  its  simple  form  may  be  best  studied  in  North  America, 
where  it  takes  place  over  a  continuous  land  surface  with  a  con- 
siderable change  of  climate  from  south  to  north.  We  have  here 
(as  probably  in  Europe  and  elsewhere)  every  grade  of  migration, 
from  species  which  merely  shift  the  northern  and  southern 
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limits  of  their  range  a  few  hundred  miles,  so  that  in  the  central 
parts  of  the  area  the  species  is  a  permanent  resident,  to  others 
which  move  completely  over  1,000  miles  of  latitude,  so  that  in 
all  the  intervening  districts  they  are  only  known  as  birds  of 
passage.  Now,  just  as  the  rice-bird  and  the  Mexican  swallow 
have  extended  their  migrations,  owing  to  favourable  conditions 
induced  by  human  agency ;  so  we  may  presume  that  large  num- 
bers of  species  would  extend  their  range  where  favourable  con- 
ditions arose  through  natural  causes.  If  we  go  back  only  as 
far  as  the  height  of  the  glacial  epoch,  there  is  reason  to  believe 
that  all  North  America,  as  far  south  as  about  40°  north  latitude, 
was  covered  with  an  almost  continuous  and  perennial  ice-sheet. 
At  this  time  the  migratory  birds  would  extend  up  to  this  barrier 
(which  would  probably  terminate  in  the  midst  of  luxuriant 
vegetation,  just  as  the  glaciers  of  Switzerland  now  often  termi- 
nate amid  forests  and  corn-fields),  and  as  the  cold  decreased  and 
the  ice  retired  almost  imperceptibly  year  by  year,  would  follow 
it  up  farther  and  farther  according  as  the  peculiarities  of  vegeta- 
tion and  insect-food  were  more  or  less  suited  to  their  several 
constitutions.  It  is  an  ascertained  fact  that  many  individual 
birds  return  year  after  year  to  build  their  nests  in  the  same 
spot.  This  shows  a  strong  local  attachment,  and  is,  in  fact, 
the  faculty  or  feeling  on  which  their  very  existence  probably 
depends.  For  were  they  to  wander  at  random  each  year,  they 
would  almost  certainly  not  meet  with  places  so  well  suited  to 
them,  and  might  even  get  into  districts  where  they  or  their 
young  would  inevitably  perish.  It  is  also  a  curious  fact  that  in 
so  many  cases  the  old  birds  migrate  first,  leaving  the  young  ones 
behind,  who  follow  some  short  time  later,  but  do  not  go  so  far  as 
their  parents.  This  is  very  strongly  opposed  to  the  notion  of 
an  imperative  instinct.  The  old  birds  have  been  before,  the 
young  have  not ;  and  it  is  only  when  the  old  ones  have  all  or 
nearly  all  gone  that  the  young  go  too,  probably  following  some 
of  the  latest  stragglers.  They  wander,  however,  almost  at  ran- 
dom, and  the  majority  are  destroyed  before  the  next  spring. 
This  is  proved  by  the  fact  that  the  birds  which  return  in  spring 
are  as  a  rule  not  more  numerous  than  those  which  came  the 
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preceding  spring,  whereas  those  which  went  away  in  autumn 
were  two  or  three  times  as  numerous.  Those  young  birds  that 
do  get  back,  however,  have  learnt  by  experience,  and  the  next 
year  they  take  care  to  go  with  the  old  ones.  The  most  striking 
fact  in  favour  of  the  "  instinct"  of  migration  is  the  "  agitation," 
or  excitement,  of  confined  birds  at  the  time  when  their  wild 
companions  are  migrating.  It  seems  probable,  however,  that 
this  is  what  may  be  called  a  social  excitement,  due  to  the 
anxious  cries  of  the  migrating  birds ;  a  view  supported  by  the 
fact  stated  by  Marcel  de  Serres,  that  the  black  swan  of  Australia, 
when  domesticated  in  Europe,  sometimes  joins  wild  swans  in 
their  northward  migration.  We  must  remember  too  that  migra- 
tion at  the  proper  time  is  in  many  cases  absolutely  essential  to 
the  existence  of  the  species ;  and  it  is  therefore  not  improbable 
that  some  strong  social  emotion  should  have  been  gradually 
developed  in  the  race,  by  the  circumstance  that  all  who  for 
want  of  such  emotion  did  not  join  their  fellows  inevitably 
perished. 

The  mode  by  which  a  passage  originally  overland  has  been 
converted  into  one  over  the  sea  offers  no  insuperable  difficulties, 
as  has  already  been  pointed  out.  The  long  flights  of  some  birds 
without  apparently  stopping  on  the  way  is  thought  to  be  inex- 
plicable, as  well  as  their  finding  their  nesting-place  of  the 
previous  year  from  a  distance  of  many  hundreds  or  even  a 
thousand  miles.  But  the  observant  powers  of  animals  are  very 
great ;  and  birds  flying  high  in  the  air  may  be  guided  by  the 
physical  features  of  the  country  spread  out  beneath  them  in  a 
way  that  would  be  impracticable  to  purely  terrestrial  animals. 

It  is  assumed  by  some  writers  that  the  breeding-place  of  a 
species  is  to  be  considered  as  its  true  home  rather  than  that  to 
which  it  retires  in  winter ;  but  this  can  hardly  be  accepted  as  a 
rule  of  universal  application.  A  bird  can  only  breed  success- 
fully where  it  can  find  sufficient  food  for  its  young;  and  the 
reason  probably  why  so  many  of  the  smaller  birds  leave  the 
warm  southern  regions  to  breed  in  temperate  or  even  cold  lati- 
tudes, is  because  caterpillars  and  other  soft  insect  larvae  are 
there  abundant  at  the  proper  time,  while  in  their  winter  home  the 
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larva*  have  all  changed  into  winged  insects.  But  this  favourable 
breeding  district  will  change  its  position  with  change  of  climate  ; 
and  as  the  last  great  change  has  been  one  of  increased  warmth 
in  all  the  temperate  zones,  it  is  probable  that  many  of  the  migratory 
birds  are  comparatively  recent  visitors.  Other  changes  may 
however  have  taken  place,  affecting  the  vegetation  and  conse- 
quently the  insects  of  a  district ;  and  we  have  seldom  the  means 
of  determining  in  any  particular  case  in  what  direction  the  last 
extension  of  range  occurred.  For  the  purposes  of  the  study  of 
geographical  distribution  therefore,  we  must,  except  in  special 
cases,,  consider  the  true  range  of  a  species  to  comprise  all  the 
area  which  it  occupies  regularly  for  any  part  of  the  year,  while 
all  those  districts  which  it  only  visits  at  more  or  less  distant 
intervals,  apparently  driven  by  storms  or  by  hunger,  and  where 
it  never  regularly  or  permanently  settles,  should  not  be  included 
as  forming  part  of  its  area  of  distribution. 

Means  of  Dispersal  of  Reptiles  and  Amphibia. — If  we  leave 
out  of  consideration  the  true  marine  groups — the  turtles  and  sea- 
snakes — reptiles  are  scarcely  more  fitted  for  traversing  seas  and 
oceans  than  are  mammalia.  W<?  accordingly  find  that  in  those 
oceanic  islands  which  possess  no  indigenous  mammals,  land  rep- 
tiles are  also  generally  wanting.  The  several  groups  of  these  ani- 
mals, however,  differ  considerably  both  in  their  means  of  dispersal 
and  in  their  power  of  resisting  adverse  conditions.  Snakes  are 
most  dependent  on  climate,  becomiug  very  scarce  in  temperate 
and  cold  clinmtes  and  entirely  ceasing  at  62°  north  latitude,  and 
they  do  not  ascend  very  lofty  mountains,  ceasing  at  6,000  feet 
elevation  in  the  Alps.  Some  inhabit  deserts,  others  swamps  and 
marshes,  while  many  are  adapted  for  a  life  in  forests.  They 
swim  rivers  easily,  but  apparently  have  no  means  of  passing 
the  sea,  since  they  are  very  rarely  found  on  oceanic  islands. 
Lizards  are  also  essentially  tropical,  but  they  go  somewhat 
farther  north  than  snakes,  and  ascend  higher  on  the  mountains, 
reaching  10,000  feet  in  the  Alps.  They  possess  too  some 
unknown  means  (probably  in  the  egg-state)  of  passing  over  the 
ocean,  since  they  are  found  to  inhabit  man}'  islands  where  there 
are  neither  mammalia  nor  snakes. 
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The  amphibia  are  much  less  sensitive  to  cold  than  are  true 
reptiles,  and  they  accordingly  extend  much  farther  north,  frogs 
being  found  within  the  arctic  circle.  Their  semi-aquatic  life 
also  gives  them  facilities  for  dispersal,  and  their  eggs  are  no  doubt 
sometimes  carried  by  aquatic  birds  from  one  pond  or  stream  to 
another.  Salt  water  is  fatal  to  them  as  well  as  to  their  eggs,  and 
hence  it  arises  that  they  are  seldom  found  in  those  oceanic 
islands  from  which  mammalia  are  absent.  Deserts  and  oceans 
would  probably  form  the  most  effectual  barriers  to  their  dis- 
persal ;  whereas  both  snakes  and  lizards  abound  in  deserts,  and 
have  some  means  of  occasionally  passing  the  ocean  which  frogs 
and  salamanders  do  not  seem  to  possess. 

Means  of  Dispersal  of  Fishes. — The  fact  that  the  same  species 
of  freshwater  fish  often  inhabit  distinct  river  systems,  proves 
that  they  have  some  means  of  dispersal  over  land.  The  many 
authentic  accounts  of  fish  falling  from  the  atmosphere,  indicate 
one  of  the  means  by  which  they  may  be  transferred  from  one 
river  basin  to  another,  viz.,  by  hurricanes  and  whirlwinds,  which 
often  carry  up  considerable  quantities  of  water  and  with  it  fishes 
of  small  size.  In  volcanic  countries,  also,  the  fishes  of  subter- 
ranean streams  may  sometimes  be  thrown  up  by  volcanic  explo- 
/x  sions,  asHumboldt P  relates  happened  in  South  America.  Another 
\  mode  by  which  fishes  may  be  distributed  is  by  their  eggs  being 

occasionally  carried  away  by  aquatic  birds ;  and  it  is  stated  by 
Graelin  that  geese  and  ducks  during  their  migrations  feed  on  the 
eggs  of  fish,  and  that  some  of  these  pass  through  their  bodies 
with  their  vitality  unimpaired.1  Even  water-beetles  flying  from 
one  pond  to  another  might  occasionally  carry  with  them  some  of 
the  smaller  eggs  of  fishes.  But  it  is  probable  that  fresh-water  fish 
are  also  enabled  to  migrate  by  changes  of  level  causing  streams 
to  alter  their  course  and  carry  their  waters  into  adjacent  basins. 
On  plateaux  the  sources  of  distinct  river  systems  often  approach 
each  other,  and  the  same  thing  occurs  with  lateral  tributaries 
on  the  lowlands  near  their  mouths.  Such  changes,  although 
small  in  extent,  and  occurring  only  at  long  intervals,  would 

1  Quoted  in  Lyell's  Principle*  of  Geology  (11th  ed.  vol.  ii.  p.  374),  from 
A  morn.  Acad.  Esmy  75. 
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act  very  powerfully  in  modifying  the  distribution  of  fresh-water 
fish. 

Sea  fish  would  seem  at  first  sight  to  have  almost  unlimited 
means  of  dispersal,  hut  this  is  far  from  being  the  case.  Tempera- 
ture forms  a  complete  barrier  to  a  large  number  of  species,  cold 
water  being  essential  to  many,  while  others  can  only  dwell  in 
the  warmth  of  the  tropics.  Deep  water  is  another  barrier  to 
large  numbers  of  species  which  are  adapted  to  shores  and 
shallows ;  and  thus  the  Atlantic  is  quite  as  impassable  a  gulf 
to  most  fishes  as  it  is  to  birds.  Many  sea  fishes  migrate  to  a 
limited  extent  for  the  purpose  of  depositing  their  spawn  in 
favourable  situations.  The  herring,  an  inhabitant  of  the  deep 
sea,  comes  in  shoals  to  our  coast  in  the  breeding  season ;  while 
the  salmon  quits  the  northern  seas  and  enters  our  rivers,  mount- 
ing upwards  to  the  clear  cold  water  near  their  sources  to  deposit 
its  eggs.  Keeping  in  mind  the  essential  fact  that  changes  of 
temperature  and  of  depth  are  the  main  barriers  to  the  dispersal 
of  fish,  we  shall  find  little  difficulty  in  tracing  the  causes  that 
have  determined  their  distribution. 

Means  of  Dispersal  of  Mollusca. — The  marine,  fresh- water,  and 
land  mollusca  are  three  groups  whose  powers  of  dispersal  aud 
consequent  distribution  are  very  different,  and  must  be  separately 
considered.  The  Pteropoda,  the  Ianthina,  aud  other  groups  of 
floating  molluscs,  drift  about  in  mid-ocean,  and  their  dispersal 
is  probably  limited  chiefly  by  temperature,  but  perhaps  also  by 
the  presence  of  enemies  or  the  scarcity  of  proper  food.  The 
univalve  and  bivalve  mollusca,  of  which  the  whelk  and  the 
cockle  may  be  taken  as  types,  move  so  slowly  in  their  adult 
state,  that  we  should  expect  them  to  have  an  exceedingly  limited 
distribution ;  but  the  young  of  all  these  are  free  swimming 
embryos,  and  they  thus  have  a  powerful  means  of  dispersal,  and 
are  carried  by  tides  and  currents  so  as  ultimately  to  spread  over 
every  shore  and  shoal  that  offers  conditions  favourable  for  their 
development.  The  fresh  water  molluscs,  which  one  might  at 
first  suppose  could  not  range  beyond  their  own  river-basin,  are 
yet  very  widely  distributed  in  common  with  almost  all  other 
fresh  water  productions ;  and  Mr.  Darwin  has  shown  that  this  is 
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due  to  the  fact,  that  ponds  and  marshes  are  constantly  frequented 
by  wading  and  swimming  birds  which  are  pre-eminently  wan- 
derers, and  which  frequently  carry  away  with  them  the  seeds  of 
plants,  and  the  eggs  of  molluscs  and  aquatic  insects.  Fresh 
water  molluscs  just  hatched  were  found  to  attach  themselves  to 
a  duck's  foot  suspended  in  an  aquarium  ;  and  they  would  thus  bo 
easily  carried  from  one  lake  or  river  to  another,  and  by  the  help 
of  different  species  of  aquatic  birds,  might  soon  spread  all  over 
the  globe.  Even  a  water-beetle  has  been  caught  with  a  small 
living  shell  {Ancylus)  attached  to  it;  and  these  fly  long  distances 
and  are  liable  to  be  blown  out  to  sea,  one  having  been  caught  on 
board  the  Beayle  when  forty-five  miles  from  land.  Although 
fresh  water  molluscs  and  their  eggs  must  frequently  be  carried 
out  to  sea,  yet  this  cannot  lead  to  their  dispersal,  since  salt 
water  is  almost  immediately  fatal  to  them ;  and  we  are  therefore 
forced  to  conclude  that  the  apparently  insignificant  and  uncer- 
tain means  of  dispersal  above  alluded  to  are  really  what  have 
led  to  their  wide  distribution.  The  true  land-shells  offer  a  still 
more  difficult  case,  for  they  are  exceedingly  sensitive  to  the 
influence  of  salt  water;  they  are  not  likely  to  be  carried  by 
aquatic  birds,  and  yet  they  are  more  or  less  abundant  all  over 
the  globe,  inhabiting  the  most  remote  oceanic  islands.  It  has 
been  found,  however,  that  land-shells  have  the  power  of  lying 
dormant  a  long  time.  Some  have  lived  two  years  and  a  half 
shut  up  in  pill  boxes ;  and  one  Egyptian  desert  snail  came  to  life 
after  having  been  glued  down  to  a  tablet  in  the  British  Museum 
for  four  years ! 

We  are  indebted  to  Mr.  Darwin  for  experiments  on  the  power 
of  land  shells  to  resist  sea  water,  and  he  found  that  when  they 
had  formed  a  membranous  diaphragm  over  the  mouth  of  the 
shell  they  survived  many  days'  immersion  (in  one  case  fourteen 
days) ;  and  another  experimenter, quoted  by  Mr.  Darwin,  found  that 
out  of  one  hundred  land  shells  immersed  for  a  fortnight  in  the  sea, 
t  wenty-seven  recovered.  It  is  therefore  quite  possible  for  them  to 
be  carried  in  the  chinks  of  drift  wood  for  many  hundred  miles 
across  the  sea,  and  this  is  probably  one  of  the  most  effectual 
modes  of  their  dispersal.    Very  young  shells  would  also  some- 
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times  attach  themselves  to  the  feet  of  birds  walking  or  resting 
on  the  ground,  and  as  many  of  the  waders  often  go  far  inland, 
this  may  have  been  one  of  the  methods  of  distributing  species 
of  land  shells ;  for  it  must  always  be  remembered  that  nature  can 
afibrd  to  wait,  and  that  if  but  once  in  a  thousand  years  a  single 
bird  should  convey  two  or  three  minute  snails  to  a  distant  island, 
this  is  all  that  is  required  for  us  to  find  that  island  well  stocked 
with  a  great  and  varied  population  of  land  shells. 

Means  of  Dispersal  of  Insects  and  the  Banners  which  Limit 
their  Range. — AVinged  insects,  as  a  whole,  have  perhaps  more 
varied  means  of  dispersal  over  the  globe  than  any  other  highly 
organised  animals.  Many  of  them  can  fly  immense  distances, 
and  the  more  delicate  ones  are  liable  to  be  carried  by  storms 
and  hurricanes  over  a  wide  expanse  of  ocean.  They  are  often 
met  with  far  out  at  sea.  Hawk-moths  frequently  fly  on  board 
ships  as  they  approach  the  shores  of  tropical  countries,  and  they 
have  sometimes  been  captured  more  than  250  miles  from  the 
nearest  land.  Dragon-flies  came  on  Iward  the  Adventure  frigate 
when  fifty  miles  off  the  coast  of  South  America.  A  southerly 
wind  brought  flies  in  myriads  to  Admiral  Smyth's  ship  in  the 
Mediterranean  when  he  was  100  miles  distant  from  the  coast  of 
Africa.  A  large  Indian  beetle  (Chrysochroa  ocellata)  was  quite 
recently  caught  alive  in  the  Hay  of  Bengal  by  Captain  Payne  of 
the  barque  William  Mansoon,  273  miles  from  the  nearest  land. 
Darwin  caught  a  locust  370  miles  from  land;  and  in  184-4 
swarms  of  locusts  several  miles  in  extent,  and  as  thick  as  the 
flakes  in  a  heavy  snowstorm,  visited  Madeira.  These  must  have 
come  with  perfect  safety  more  than  300  miles  ;  and  as  they  con- 
tinued flying  over  the  island  for  along  time,  they  could  evidently 
have  travelled  to  a  much  greater  distance,  Numbers  of  living 
beetles  belonging  to  seven  genera,  some  aquatic  and  some  terres- 
trial, were  caught  by  Mr.  Darwin  in  the  open  sea,  seventeen 
miles  from  the  coast  of  South  America,  and  they  did  not  seem 
injured  by  the  salt  water.  Almost  all  the  accidental  causes  that 
lead  to  the  dispersal  of  the  higher  animals  would  be  still  more 
favourable  for  insects.  Floating  trees  could  carry  hundreds  of 
insects  for  one  bird  or  mammal ;  and  so  many  of  the  larvfe,  eggs, 
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and  pupae  of  insects  have  their  abode  in  solid  timber,  that  they 
might  survive  being  floated  immense  distances.    Great  numbers 
of  tropical  insects  have  been  captured  in  the  London  docks, 
where  they  have  been  brought  in  foreign  timber ;  and  some  have 
emerged  from  furniture  after  remaining  torpid  for  mauy  years. 
Most  insects  have  the  power  of  existing  weeks  or  months  with- 
out food,  and  some  are  very  tenacious  of  life.    Many  beetles 
will  survive  immersion  for  hours  in  strong  spirit ;  and  water  a 
few  degrees  below  the  boiling  point  will  not  always  kill  them. 
We  can  therefore  easily  understand  how,  in  the  course  of  ages 
insects  may  become  dispersed  by  means  which  would  be  quite 
inadequate  in  the  case  of  the  higher  animals.    The  drift-wood  and 
tropical  fruits  that  reach  Ireland  and  the  Orkneys ;  the  double 
cocoa-nuts  that  cross  the  Indian  ocean  from  the  Seychelle  Islands 
to  the  coast  of  Sumatra ;  the  winds  that  carry  volcanic  dust  and 
ashes  for  thousands  of  miles  ;  the  hurricanes  that  travel  in  their 
revolving  course  over  wide  oceans ;  all  indicate  means  by  which 
a  few  insects  may,  at  rare  intervals  be  carried  to  remote  regions, 
and  become  the  progenitors  of  a  group  of  allied  forms. 

But  the  dispersal  of  insects  requires  to  be  looked  at  from 
another  point  of  view.  They  are,  of  all  animals,  perhaps  the 
most  wonderfully  adapted  for  special  conditions ;  and  are  so  often 
fitted  to  fill  one  place  in  nature  and  one  only,  that  the  barriers 
against  their  permanent  displacement  are  almost  as  numerous 
and  as  effective  as  their  means  of  dispersaL  Hundreds  of  species 
of  lepidoptera,  for  example,  can  subsist  in  the  larva  state  only  on 
one  species  of  plant;  so  that  even  if  the  perfect  insects  were 
carried  to  a  new  country,  the  continuance  of  the  race  would  de- 
pend  upon  the  same  or  a  closely  allied  plant  being  abundant 
there.  Other  insects  require  succulent  vegetable  food  all  the 
year  round,  and  are  therefore  confined  to  tropical  regions ; 
some  can  live  only  in  deserts,  others  in  forests ;  some  are  de- 
pendent on  water-plants,  some  on  mountain-vegetation.  Many 
are  so  intimately  connected  with  other  insects  during  some 
part  of  their  existence  that  they  could  not  live  without  them  ; 
such  are  the  parasitical  hymenoptera  and  diptera,  aud  those 
mimicking  species  whose  welfare  depends  upon  their  being 
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mistaken  for  something  else.-  Then  again,  insects  have  enemies 
in  every  stage  of  their  existence — the  egg,  the  larva,  the  pupa, 
and  the  perfect  form ;  and  the  abundance  of  any  one  of  these 
enemies  may  render  their  survival  impossible  in  a  country  other- 
wise well  suited  to  them.  Ever  bearing  in  mind  these  two 
opposing  classes  of  facts,  we  shall  not  be  surprised  at  the 
enormous  range  of  some  groups  of  insects,  and  at  the  extreme 
localization  of  others ;  and  shall  be  able  to  give  a  rational  account 
of  many  phenomena  of  distribution  that  would  otherwise  seem 
quite  unintelligible. 


CHAPTER  III. 


DISTRIBUTION*  AS  AFFECTED  BY  THE  CONDITIONS  AND  CHANGES  OF 

THE  EARTH'S  SURFACE. 

The  distribution  of  animals  over  the  earth's  surface,  is  evidently 
dependent  in  great  measure  upon  those  grand  and  important 
characteristics  of  our  globe,  the  study  of  which  is  termed  physical 
geography.  The  proportion  of  land  and  water ;  the  outlines  and 
distribution  of  continents ;  the  depth  of  seas  and  oceans ;  the 
position  of  islands ;  the  height,  direction,  and  continuity  of  moun- 
tain chains ;  the  position  and  extent  of  deserts,  lakes,  and  forests  ; 
the  direction  and  velocity  of  ocean  currents,  as  well  as  of  prevalent 
winds  and  hurricanes ;  and  lastly,  the  distribution  of  heat  and 
cold,  of  rain,  snow,  and  ice,  both  in  their  means  and  in  their 
extremes,  have  all  to  be  considered  when  we  endeavour  to 
account  for  the  often  unequal  and  unsymmetrical  manner  in 
which  animals  are  dispersed  over  the  globe.  But  even  this 
knowledge  is  insufficient  unless  we  inquire  further  as  to  the 
evidence  of  permanence  possessed  by  each  of  these  features,  in 
order  that  we  may  give  due  weight  to  the  various  causes  that 
have  led  to  the  existing  facts  of  animal  distribution. 

Land  and  Water. — The  well-known  fact  that  nearly  three- 
fourths  of  the  surface  of  the  earth  is  occupied  by  water,  and  but 
a  little  more  than  one-fourth  by  land,  is  important  as  indicating 
the  vast  extent  of  ocean  by  which  many  of  the  continents  and 
islands  are  separated  from  each  other.    But  there  is  another  fact 
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which  greatly  increases  its  importance,  namely,  that  the  mean 
height  of  the  land  is  very  small  compared  with  the  mean  depth 
of  the  sea.  It  has  been  estimated  by  Humboldt  that  the  mean 
height  of  all  the  land  surface  does  not  exceed  a  thousand  feet, 
owing  to  the  comparative  narrowness  of  mountain  ranges  and  the 
great  extent  of  alluvial  plains  and  valleys ;  the  ocean  bed,  on  the 
contrary,  not  only  descends  deeper  than  the  tops  of  the  highest 
mountains  rise  above  its  surface,  but  these  profound  depths  are 
broad  sunken  plains,  while  the  shallows  correspond  to  the  moun- 
tain ranges,  so  that  its  mean  depth  is,  as  nearly  as  can  be  esti- 
mated, twelve  thousand  feet.1  Hence,  as  the  area  of  water  is  three 
times  that  of  the  land,  the  total  cubical  contents  of  the  land, 
above  the  sea  level,  would  be  only  -fa  that  of  the  waters  which 
are  below  that  level.  The  important  result  follows,  that  whereas 
it  is  scarcely  possible  that  in  past  times  the  amount  of  land  surface 
should  ever  greatly  have  exceeded  that  which  now  exists,  it  is 
just  possible  that  all  the  land  may  have  been  at  some  time 
submerged;  and  therefore  in  the  highest  degree  probable  that 
among  the  continual  changes  of  land  and  sea  that  have  been 
always  going  on,  the  amount  of  land  surface  has  often  been 
much  less  than  it  is  now.  For  the  same  reason  it  is  probable 
that  there  have  been  times  when  large  masses  of  land  have  been 
more  isolated  from  the  rest  than  they  are  at  present ;  just  as 
South  America  would  be  if  North  America  were  submerged,  or 
as  Australia  would  become  if  the  Malay  Archipelago  weic  to 
sink  beneath  the  ocean.  It  is  also  very  important  to  bear  in 
mind  the  fact  insisted  on  by  Sir  Charles  Lyell,  that  the  shallow 
parts  of  the  ocean  are  almost  always  in  the  vicinity  of  land ;  and 
that  an  amount  of  elevation  that  would  make  little  difference  to 
the  bed  of  the  ocean,  would  raise  up  extensive  tracts  of  dry  land 
in  the  vicinity  of  existing  continents.  It  is  almost  certain, 
therefore,  that  changes  in  the  distribution  of  land  and  sea 
must  have  taken  place  more  frequently  by  additions  to,  or 

1  This  estimate  has  been  made  for  me  by  Mr.  Stanford  from  the  materials 
used  in  delineating  the  contours  of  the  ocean-bed  on  our  general  map.  It 
embodies  the  result  of  all  the  soundings  of  the  Challenger,  Tutcarora,  and 
other  vessels,  obtainable  up  to  August,  1875. 
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modifications  of  pre-existing  land,  than  by  the  upheaval  of 
entirely  new  continents  in  mid-ocean.  These  two  principles 
will  throw  light  upon  two  constantly  recurring  groups  of  facts 
in  the  distribution  of  animals, — the  restriction  of  peculiar  forms 
to  areas  not  at  present  isolated, — and  on  the  other  hand,  the 
occurrence  of  allied  forma  in  lands  situated  on  opposite  shores 
of  the  great  oceans. 

Continental  Areas. — Although  the  dry  land  of  the  earth's 
surface  is  distributed  with  so  much  irregularity,  that  there  is 
more  than  twice  as  much  north  of  the  equator  as  there  is  south 
of  it,  and  about  twice  as  much  in  the  Asiatic  as  in  the  American 
hemisphere;  and,  what  is  still  more  extraordinary,  that  on  a 
hemisphere  of  which  a  point  in  St.  George's  Channel  between 
England  and  Ireland  is  the  centre,  the  land  is  nearly  equal  in 
extent  to  the  water,  while  in  the  opposite  hemisphere  it  is  in 
the  proportion  of  only  one-eighth, — yet  the  whole  of  the  land  is 
almost  continuous.  It  consists  essentially  of  only  three  masses: 
the  American,  the  Asia-African,  and  the  Australian.  The  two 
former  are  only  separated  by  thirty-six  miles  of  shallow  sea 
at  Behring's  Straits,  so  that  it  is  possible  to  go  from  Cape  Horn 
to  Singapore  or  the  Cape  of  Good  Hope  without  ever  being 
out  of  sight  of  land;  and  owing  to  the  intervention  of  the 
numerous  islands  of  the  Malay  Archipelago  the  journey  might 
be  continued  under  the  same  conditions  as  far  as  Melbourne  and 
Hobart  Town.  This  curious  fact,  of  the  almost  perfect  continuity 
of  all  the  great  masses  of  land  notwithstanding  their  extremely 
irregular  shape  and  distribution,  is  no  doubt  dependent  on  the 
circumstances  just  alluded  to ;  that  the  great  depth  of  the  oceans 
and  the  slowness  of  the  process  of  upheaval,  has  almost  always 
produced  the  new  lands  either  close  to,  or  actually  connected 
with  pre-existing  lands ;  and  this  has  necessarily  led  to  a  much 
greater  uniformity  in  the  distribution  of  organic  forms,  than 
would  have  prevailed  had  the  continents  been  more  completely 
isolated  from  each  other. 

The  isthmuses  which  conuect  Africa  with  Asia,  and  North 
with  South  America,  are,  however,  so  small  and  insignificant 
compared  with  the  vast  extent  of  the  countries  they  unite  that 
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we  can  hardly  consider  them  to  form  more  than  a  nominal 
connection.  The  Isthmus  of  Suez  indeed,  being  itself  a  desert, 
and  connecting  districts  which  for  a  great  distance  are  more  or 
less  desert  also,  does  not  effect  any  real  union  between  the  luxu- 
riant forest-clad  regions  of  intertropical  Asia  and  Africa.  The 
Isthmus  of  Panama  is  a  more  effectual  line  of  union,  since  it  is 
hilly,  well  watered,  and  covered  with  luxuriant  vegetation  ;  and 
we  accordingly  find  that  the  main  features  of  South  American 
zoology  are  continued  into  Central  America  and  Mexico.  In 
Asia  a  great  transverse  barrier  exists,  dividing  that  continent 
into  a  northern  and  southern  portion ;  and  as  the  lowlands  occur 
on  the  south  and  the  highlands  on  the  north  of  the  great  moun- 
tain range,  which  is  situated  not  far  beyond  the  tropic,  an  abrupt 
change  of  climate  is  produced ;  so  that  a  belt  of  about  a  hundred 
miles  wide,  is  all  that  intervenes  between  a  luxuriant  tropical 
region  and  an  almost  arctic  waste.  Between  the  northern  part 
of  Asia,  and  Europe,  there  is  no  barrier  of  importance ;  and  it  is 
impossible  to  separate  these  regions  as  regards  the  main  features 
of  animal  life.  Africa,  like  Asia,  has  a  great  transverse  barrier, 
but  it  is  a  desert  instead  of  a  mountain  chain ;  and  it  is  found 
that  this  desert  is  a  more  effectual  barrier  to  the  diffusion  of 
animals  than  the  Mediterranean  Sea ;  partly  because  it  coincides 
with  the  natural  division  of  a  tropical  from  a  temperate  climate, 
but  also  on  account  of  recent  geological  changes  which  we  shall 
presently  allude  to.  It  results  then  from  this  outline  sketch  of 
the  earth's  surface,  that  the  primary  divisions  of  the  geographer 
correspond  approximately  with  those  of  the  zoologist.  Some 
large  portion  of  each  of  the  popular  divisions  forms  the  nucleus 
of  a  zoological  region ;  but  the  boundaries  are  so  changed  that 
the  geographer  would  hardly  recognise  them  :  it  has,  therefore, 
been  found  necessary  to  give  them  those  distinct  names  which 
will  be  fully  explained  in  our  next  chapter. 

Recent  Changes  in  the  Continental  Areas. — The  important  fact 
has  been  now  ascertained,  that  a  considerable  portion  of  the 
Sahara  south  of  Algeria  and  Morocco  was  under  water  at  a  very 
recent  epoch.  Over  much  of  this  area  sea-shells,  identical  with 
those  now  living  in  the  Mediterranean,  are  abundantly  scattered, 
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not  only  in  depressions  below  the  level  of  the  sea  but  up  to  a 
height  of  900  feet  above  it.  Borings  for  water  made  by  the 
French  government  have  shown,  that  these  shells  occur  twenty 
feet  deep  in  the  sand ;  and  the  occurrence  of  abundance  of  salt, 
sometimes  even  forming  considerable  hills,  is  an  additional  proof 
of  the  disappearance  of  a  large  body  of  salt  water.  The  common 
cockle  is  one  of  the  most  abundant  of  the  shells  found ;  and  the 
Rev.  H.  B.  Tristram  discovered  a  new  fish,  in  a  salt  lake  nearly 
300  miles  inland,  but  which  has  since  been  found  to  inhabit  the 
Gulf  of  Guinea.  Conuected  with  this  proof  of  recent  elevation 
in  the  Sahara,  we  have  most  interesting  indications  of  subsidence 
in  the  area  of  the  Mediterranean,  which  were  perhaps  contem- 
poraneous. Sicily  and  Malta  are  connected  with  Africa  by  a 
submerged  bank  from  300  to  1,200  feet  below  the  surface ;  while 
the  depth  of  the  Mediterranean,  both  to  the  east  and  west,  is 
enormous,  in  some  parts  more  than  13,000  feet;  and  another 
submerged  bank  with  a  depth  of  1,000  feet  occurs  at  the  straits 
of  Gibraltar.  In  caves  in  Sicily,  remains  of  the  living  African 
elephant  have  been  found  by  Baron  Anca ;  and  in  other  caves  Dr. 
Falconer  discovered  remains  of  the  Elephas  antiquus  and  of  two 
species  of  Hippojwtamus.  In  Malta,  three  species  of  elephant 
have  been  discovered  by  Captain  Spratt ;  a  large  one  closely  allied 
to  E.  antiquus  and  two  smaller  ones  not  exceeding  five  feet  high 
when  adult.  These  facts  clearly  indicate,  that  when  North 
Africa  was  separated  by  a  broad  arm  of  the  sea  from  the  rest  of 
the  continent,  it  was  probably  connected  with  Europe ;  and  this 
explains  why  zoologists  find  themselves  obliged  to  place  it  along 
with  Europe  in  the  same  zoological  region. 

Besides  this  change  in  the  level  of  the  Sahara  and  the  Medi- 
terranean basin,  Europe  has  undergone  many  fluctuations  in  its 
physical  geography  in  very  recent  times.  In  Wales,  abundance 
of  sea-shells  of  living  species  have  been  found  at  an  elevation 
of  1300  feet;  and  in  Sardinia  there  is  proof  of  an  elevation 
of  300  feet  since  the  human  epoch ;  and  these  are  only  samples 
of  many  such  changes  of  level.  But  these  changes,  though  very 
important  locally  and  as  connected  with  geological  problems, 
need  not  be   further  noticed  here;  as  they  were  not  of  a 
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nature  to  affect  the  larger  features  of  the  earth's  surface  or  to 
determine  the  boundaries  of  great  zoological  regions. 

The  only  other  other  recent  change  of  great  importance  which 
can  be  adduced  to  illustrate  our  present  subject,  is  that  which 
has  taken  place  between  North  and  South  America.  The  living 
marine  shells  of  the  opposite  coasts  of  the  isthmus  of  Panama, 
as  well  as  the  corals  and  fishes,  are  generally  of  distinct  species, 
but  some  are  identical  and  many  are  closely  allied ;  the  West 
Indian  fossil  shells  and  corals  of  the  Miocene  period,  however, 
are  found  to  be  largely  identical  with  those  of  the  Pacific  coast. 
The  fishes  of  the  Atlantic  and  Pacific  shores  of  America  are 
as  a  rule  very  distinct ;  but  Dr.  Gunther  has  recently  shown 
that  a  considerable  number  of  species  inhabiting  the  seas  on 
opposite  sides  of  the  isthmus  are  absolutely  identical.  These 
facts  certainly  indicate,  that  during  the  Miocene  epoch  a  broad 
channel  separated  North  and  South  America ;  and  it  seems  pro- 
bable that  a  series  of  elevations  and  subsidences  have  taken 
place  uniting  and  separating  them  at  different  epochs ;  the  most 
recent  submersion  having  lasted  but  a  short  time,  and  thus, 
while  allowing  the  passage  of  abundance  of  locomotive  fishes, 
not  admitting  of  much  change  in  the  comparatively  stationary 
mollusca. 

The  Glacial  Epoch  as  affecting  the  Distribution  of  Animals. — 
The  remarkable  refrigeration  of  climate  in  the  northern  hemi- 
sphere within  the  epoch,  of  existing  species,  to  which  the  term 
Glacial  epoch  is  applied,  together  with  the  changes  of  level  that 
accompanied  and  perhaps  assisted  to  produce  it,  has  been  one  of 
the  chief  agents  in  determining  many  of  the  details  of  the  exist- 
ing distribution  of  animals  in  temperate  zones.  A  comparison 
of  the  effects  produced  by  existing  glaciers  with  certain  super- 
ficial phenomena  in  the  temperate  parts  of  Europe  and  North 
America,  renders  it  certain  that  between  the  Newer  Pliocene  and 
the  Recent  epochs,  a  large  portion  of  the  northern  hemisphere 
must  have  been  covered  with  a  sheet  of  ice  several  thousand 
feet  thick,  like  that  which  now  envelopes  the  interior  of  Green- 
land. Much  further  south  the  mountains  were  covered  with 
perpetual  snow,  and  sent  glaciers  down  every  valley ;  and  all  the 
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great  valleys  on  the  southern  side  of  the  Alps  poured  down 
streams  of  ice  which  stretched  far  out  into  the  plains  of  North- 
ern Italy,  and  have  left  their  dubris  in  the  form  of  huge 
mountainous  moraines,  in  some  cases  more  than  a  thousand  feet 
high.  In  Canada  and  New  Hampshire  the  marks  of  moving  ice 
are  found  on  the  tops  of  mountains  from  3,000  to  5,000  feet 
high ;  and  the  whole  surface  of  the  country  around  and  to  the 
north  of  the  great  lakes  is  scored  by  glaciers.  Wherever  the 
land  was  submerged  during  a  part  of  this  cold  period,  a  deposit 
called  boulder-clay,  or  glacial-drift  has  been  formed  This  is  a 
mass  of  sand,  clay,  or  gravel,  full  of  angular  or  rounded  stones 
of  all  sizes,  up  to  huge  blocks  as  large  as  a  cottage ;  and  especi- 
ally characterized  by  these  stones  being  distributed  confusedly 
through  it,  the  largest  being  as  often  near  the  top  as  near  the 
bottom,  and  never  sorted  into  layers  of  different  sizes  as  in 
materials  carried  by  water.  Such  deposits  are  known  to  be 
formed  by  glaciers  and  icebergs ;  when  deposited  on  the  land  by 
glaciers  they  form  moraines,  when  carried  into  water  and  thus 
spread  wTith  more  regularity  over  a  wider  area  they  form  drift. 
This  drift  is  rarely  found  except  where  there  is  other  evidence  of 
ice-action,  and  never  south  of  the  40th  parallel  of  latitude,  to 
which  in  the  northern  hemisphere  signs  of  ice-action  extend. 
In  the  southern  hemisphere,  in  Patagonia  and  in  New  Zealand, 
exactly  similar  phenomena  occur. 

A  very  interesting  confirmation  of  the  reality  of  this  cold 
epoch  is  derived  from  the  study  of  fossil  remains.  Both  the 
plants  and  animals  of  the  Miocene  period  indicate  that  the 
climate  of  Central  Europe  was  decidedly  warmer  or  more  equa- 
ble than  it  is  now ;  since  the  flora  closely  resembled  that  of  the 
Southern  United  States,  with  a  likeness  also  to  that  of  Eastern 
Asia  and  Australia.  Many  of  the  shells  were  of  tropical  genera ; 
and  there  were  numbers  of  large  mammalia  allied  to  the 
elephant,  rhinoceros,  and  tapir.  At  the  same  time,  or  perhaps 
somewhat  earlier,  a  temperate  climate  extended  into  the  arctic 
regions,  and  allowed  a  magnificent  vegetation  of  shrubs  and 
forest  trees,  some  of  them  evergreen,  to  flourish  within  twelve 
degrees  of  the  Pole.    In  the  Pliocene  period  we  find  ourselves 
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among  forma  implying  a  climate  very  little  different  from  the 
present ;  and  our  own  Crag  formation  furnishes  evidence  of  a 
gradual  refrigeration  of  climate;  since  its  three  divisions,  the 
Coralline,  Red,  and  Norwich  Crags,  show  a  decreasing  number 
of  southern,  and  an  increasing  number  of  northern  species,  as  we 
approach  the  Glacial  epoch.  Still  later  than  these  we  have  the 
shells  of  the  drift,  almost  all  of  which  are  northern  and  many 
of  them  arctic  species.  Among  the  mammalia  indicative  of 
cold,  are  the  mammoth  and  the  reindeer.  In  gravels  and  cave- 
deposits  of  Post-Pliocene  date  we  find  the  same  two  animals, 
which  soon  disappear  as  the  climate  approached  its  present  con- 
dition ;  and  Professor  Forbes  has  given  a  list  of  fifty  shells 
which  inhabited  the  British  seas  before  the  Glacial  epoch  and 
inhabit  it  still,  but  are  all  wanting  in  the  glacial  deposits.  The 
whole  of  these  are  found  in  the  Newer  Pliocene  strata  of  Sicily 
and  the  south  of  Europe,  where  they  escaped  destruction  during 
the  glacial  winter. 

There  are  also  certain  facts  in  the  distribution  of  plants,  which 
are  so  well  explained  by  the  Glacial  epoch  that  they  may  be  said 
to  give  an  additional  confirmation  to  it.  All  over  the  northern 
hemisphere  within  the  glaciated  districts,  the  summits  of  lofty 
mountains  produce  plants  identical  with  those  of  the  polar 
regions.  In  the  celebrated  case  of  the  White  Mountains  in  New 
Hampshire,  United  States  (latitude  45°),  all  the  plants  on  the 
summit  are  arctic  species,  none  of  which  exist  in  the  lowlands 
for  near  a  thousand  miles  further  north.  It  has  also  been  re- 
marked that  the  plants  of  each  mountain  are  more  especially 
related  to  those  of  the  countries  directly  north  of  it.  Thus, 
those  of  the  Pyrenees  and  of  Scotland  are  Scandinavian,  and 
those  of  the  White  Mountains  are  all  species  found  in  Labrador. 
Now,  remembering  that  we  have  evidence  of  an  exceedingly 
mild  and  uniform  climate  in  the  arctic  regions  during  the 
Miocene  period  and  a  gradual  refrigeration  from  that  time,  it  is 
evident  that  with  each  degree  of  change  more  and  more  hardy 
plants  would  be  successively  driven  southwards ;  till  at  last  the 
plains  of  the  temperate  zone  would  be  inhabited  by  plants,  which 
were  once  confined  to  alpine  heights  or  to  the  arctic  regions. 
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As  the  icy  mantle  gradually  melted  off  the  face  of  the  earth 
these  plants  would  occupy  the  newly  exposed  soil,  and  would 
thus  necessarily  travel  in  two  directions,  back  towards  the  arctic 
circle  and  up  towards  the  alpine  peaks.  The  facts  are  thus 
exactly  explained  by  a  cause  which  independent  evidence  has 
proved  to  be  a  real  one,  and  every  such  explanation  is  an  addi- 
tional proof  of  the  reality  of  the  cause.  But  this  explanation  im- 
plies, that  in  cases  where  the  Glacial  epoch  cannot  have  so  acted 
alpine  plants  should  not  be  northern  plants ;  and  a  striking  proof 
of  this  is  to  be  found  on  the  Teak  of  Tcneriffe,  a  mountain 
12,000  feet  high.  In  the  uppermost  4,500  feet  of  this  mountain 
above  the  limit  of  trees,  Von  Buch  found  only  eleven  species  of 
plants,  eight  of  which  were  peculiar ;  but  the  whole  were  allied 
to  those  found  at  lower  elevations.  On  the  Alps  or  Pyrenees  at 
this  elevation,  there  would  be  a  rich  flora  comprising  hundreds 
of  arctic  plants ;  and  the  absence  of  anything  corresponding  to 
them  in  this  case,  in  which  their  ingress  was  cut  off  by  the  sea, 
is  exactly  what  the  theory  leads  us  to  expect. 

Changes  of  Vegetation  as  affecting  the  Distribution  of  Animals. 
— As  so  many  animals  are  dependent  on  vegetation,  its  changes 
immediately  affect  their  distribution.  A  remarkable  example  of 
this  is  afforded  by  the  pre-historic  condition  of  Denmark,  as 
interpreted  by  means  of  the  peat-bogs  and  kitchen-middens. 
This  country  is  now  celebrated  for  its  beech-trees;  oaks  and  pines 
being  scarce  ;  and  it  is  known  to  have  had  the  same  vegetation  in 
the  time  of  the  Romans.  In  the  peat-bogs,  howfever,  are  found 
deposits  of  oak  trees ;  and  deeper  still  pines  alone  occur.  Now 
the  kitchen-middens  tell  us  much  of  the  natural  history  of 
Denmark  in  the  early  Stone  period  ;  and  a  curious  confirmation 
of  the  fact  that  Denmark  like  Norway  was  then  chiefly  covered 
with  pine  forests  is  obtained  by  the  discovery,  that  the  Caper- 
cailzie was  then  abundant,  a  bird  which  feeds  almost  exclusively 
on  the  young  shoots  and  seeds  of  pines  aud  allied  plants.  The 
cause  of  this  change  in  the  vegetation  is  unknown ;  but  from  the 
known  fact  that  when  forests  are  destroyed  trees,  of  a  different 
kind  usually  occupy  the  ground,  we  may  suppose  that  some  such 
change  as  a  temporary  submergence  might  cause  an  entirely 
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diflferent  vegetation  and  a  considerably  modified  fauna  to  occupy 
the  country. 

Organic  Changes  as  affecting  Distribution. — We  have  now  briefly 
touched  on  some  of  the  direct  effects  of  changes  in  physical 
geography,  climate,  and  vegetation,  on  the  distribution  of  ani- 
mals ;  but  the  indirect  effects  of  such  changes  are  probably  of 
quite  equal,  if  not  of  greater  importance.  Every  change 
becomes  the  centre  of  an  ever-widening  circle  of  effects.  The 
different  members  of  the  organic  world  are  so  bound  together  by 
complex  relations,  that  any  one  change  generally  involves 
numerous  other  changes,  often  of  the  most  unexpected  kind. 
We  know  comparatively  little  of  the  way  in  which  one  animal 
or  plant  is  bound  up  with  others,  but  we  know  enough  to  assure 
us  that  groups  the  most  apparently  disconnected  are  often 
dependent  on  each  other.  We  know,  for  example,  that  the 
introduction  of  goats  into  St.  Helena  utterly  destroyed  a  whole 
flora  of  forest  trees ;  and  with  them  all  the  insects,  mollusca,  and 
perhaps  birds  directly  or  indirectly  dependent  on  them.  Swine, 
which  ran  wild  in  Mauritius,  exterminated  the  Dodo.  The  same 
animals  are  known  to  be  the  greatest  enemies  of  venomous 
serpents.  Cattle  will,  in  many  districts,  wholly  prevent  the 
growth  of  trees ;  and  with  the  trees  the  nnmerous  insects  depen- 
dent on  those  trees,  and  the  birds  which  fed  upon  the  insects, 
must  disappear,  as  well  as  the  small  mammalia  which  feed  on 
the  fruits,  seeds,  leaves,  or  roots.  Insects  again  have  the  most 
wonderful  influence  on  the  Tange  of  mammalia.  In  Paraguay  a 
certain  species  of  fly  abounds  which  destroys  new-born  cattle 
and  horses  ;  and  thus  neither  of  these  animals  have  run  wild  in 
that  country,  although  they  abound  both  north  and  south  of  it. 
This  inevitably  leads  to  a  great  difference  in  the  vegetation  of 
Paraguay,  and  through  that  to  a  difference  in  its  insects,  birds, 
reptiles,  and  wild  mammalia.  On  what  causes  the  existence  of 
the  fly  depends  we  do  not  know,  but  it  is  not  improbable  that  some 
comparatively  slight  changes  in  the  temperature  or  humidity  of 
the  air  at  a  particular  season,  or  the  introduction  of  some  enemy 
might  lead  to  its  extinction  or  banishment.  The  whole  face  of 
the  country  would  then  soon  be  changed :  new  species  would 
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come  in,  while  many  others  would  be  unable  to  live  there ;  and 
the  immediate  cause  of  this  great  alteration  would  probably  be 
quite  imperceptible  to  us,  even  if  we  could  watch  it  in  progress 
year  by  year.  So,  in  South  Africa,  the  celebrated  Tsetse  fly 
inhabits  certain  districts  having  well  defined  limits ;  and  where 
it  abounds  no  horses,  dogs,  or  cattle  can  live.  Yet  asses, 
zebras,  and  antelopes  are  unaffected  by  it.  So  long  as  this  fly 
continues  to  exist,  there  is  a  living  barrier  to  the  entrance  of 
certain  animals,  quite  as  effectual  as  a  lofty  mountain  range 
or  a  wide  arm  of  the  sea.  The  complex  relations  of  one  form 
of  life  with  others  is  nowhere  better  illustrated  than  in  Mr. 
Darwin's  celebrated  case  of  the  cats  and  clover,  as  given  in  his 
Origin  of  Species,  6th  ed.,  p.  57.  He  has  observed  that  both 
wild  heartsease  and  red-clover  are  fertilized  in  this  country  by 
humble-bees  only,  so  that  the  production  of  seed  depends  on 
the  visits  of  these  insects.  A  gentleman  who  has  specially 
studied  humble-bees  finds  that  they  are  largely  kept  down  by 
field-mice,  which  destroy  their  combs  and  nests.  Field-mice 
in  their  turn  are  kept  down  by  cats ;  and  probably  also  by  owls ; 
so  that  these  carnivorous  animals  are  really  the  agents  in  ren- 
dering possible  the  continued  existence  of  red-clover  and  wild 
heartsease.  For  if  they  were  absent,  the  field-mice  having  no 
enemies,  would  multiply  to  such  au  extent  as  to  destroy  all  the 
humble-bees;  and  these  two  plants  would  then  produce  no 
seed  and  Roon  become  extinct. 

Mr.  Darwin  has  also  shown  that  one  species  often  exterminates 
another  closely  allied  to  it,  when  the  two  are  brought  into 
contact.  One  species  of  swallow  and  thrush  are  known  to 
have  increased  at  the  expense  of  allied  species.  Rats,  carried 
all  over  the  world  by  commerce,  are  continually  extirpating 
other  species  of  rats.  The  imported  hive-bee  is,  in  Australia, 
rapidly  exterminating  a  native  stingless  bee.  Any  slight  change, 
therefore,  of  physical  geography  or  of  climate,  which  allows 
allied  species  hitherto  inhabiting  distinct  areas  to  come  into 
contact,  will  often  lead  to  the  extermination  of  one  of  them;  and 
this  extermination  will  be  effected  by  no  external  force,  by  no 
actual  enemy,  but  merely  because  the  one  is  slightly  better 
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adapted  to  live,  to  increase,  and  to  maintain  itself  under  adverse 
circumstances,  than  the  other. 

Now  if  we  consider  carefully  the  few  suggestive  facts  here 
referred  to  (and  many  others  of  like  import  are  to  be  found  in 
Mr.  Darwin's  various  works),  we  shall  be  led  to  conclude  that 
the  several  species,  genera,  families,  and  orders,  both  of  animals 
and  vegetables  which  inhabit  any  extensive  region,  are  bound 
together  by  a  series  of  complex  relations ;  so  that  the  increase, 
diminution,  or  extermination  of  any  one,  may  set  in  motion  a 
series  of  actions  and  reactions  more  or  less  affecting  a  large 
portion  of  the  whole,  and  requiring  perhaps  centuries  of  fluctua- 
tion before  the  balance  is  restored.  The  range  of  any  species 
or  group  in  such  a  region,  will  in  many  cases  (perhaps  in  most) 
be  determined,  not  by  physical  barriers,  but  by  the  competition 
of  other  organisms.  Where  barriers  have  existed  from  a  remote 
epoch,  they  will  at  first  have  kept  back  certain  animals  from 
coming  in  contact  with  each  other;  but  when  the  assemblage 
of  organisms  on  the  two  sides  of  the  barrier  have,  after  many 
ages,  come  to  form  a  balanced  organic  whole,  the  destruction  of 
the  barrier  may  lead  to  a  very  partial  intermingling  of  the 
peculiar  forms  of  the  two  regions.  Each  will  have  become 
modified  in  special  ways  adapted  to  the  organic  and  physical 
conditions  of  the  country,  and  will  form  a  living  barrier  to  the 
entrance  of  animals  less  perfectly  adapted  to  those  conditions. 
Thus  while  the  abolition  of  ancient  barriers  will  always  lead 
to  much  intermixture  of  forms,  much  extermination  and  wide- 
spread alteration  in  some  families  of  animals  ;  other  important 
groups  will  be  unable  materially  to  alter  their  range ;  or  they 
may  make  temporary  incursions  into  the  new  territory,  and  be 
ultimately  driven  back  to  very  near  their  ancient  limits. 

In  order  to  make  this  somewhat  difficult  subject  more  intelli- 
gible, it  may  be  well  to  consider  the  probable  effects  of  certain 
hypothetical  conditions  of  the  earth's  surface  : — 

1.  If  the  dry  land  of  the  globe  had  been  from  the  first 
continuous,  and  nowhere  divided  up  by  such  boundaries  as  lofty 
mountain  ranges,  wide  deserts,  or  arms  of  the  sea,  it  seems 
probable  that  none  of  the  larger  groups  (as  orders,  tribes,  or 
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families)  would  have  a  limited  range ;  but,  as  is  to  some  extent 
the  case  in  tropical  America  east  of  the  Andes,  every  such 
group  would  be  represented  over  the  whole  area,  by  countless 
minute  modifications  of  form  adapted  to  local  conditions. 

2.  One  great  physical  barrier  would,  however,  even  then 
exist ;  the  hot  equatorial  zone  would  divide  the  faunas  and  floras 
of  the  colder  regions  of  the  northern  and  southern  hemispheres 
from  any  chance  of  intermixture.  This  one  barrier  would  be 
more  effectual  than  it  is  now,  since  there  would  be  no  lofty 
mountain  ranges  to  serve  as  a  bridge  for  the  partial  interchange 
of  northern  and  southern  forms. 

3.  If  such  a  condition  of  the  earth  as  here  supposed  con- 
tinued for  very  long  periods,  we  may  conceive  that  the  action 
and  reaction  of  the  various  organisms  on  each  other,  combined 
with  the  influence  of  very  slowly  changing  physical  conditions, 
would  result  in  an  almost  perfect  organic  balance,  which  would 
be  manifested  by  a  great  stability  in  the  average  numbers,  the 
local  range,  and  the  peculiar  characteristics  of  every  species. 

4.  Under  such  a  condition  of  things  it  is  not  improbable  that 
the  total  number  of  clearly  differentiated  specific  forms  might  be 
much  greater  than  it  is  now,  though  the  number  of  generic  and 
family  types  might  perhaps  be  less  ;  for  dominant  species  would  " 
have  had  ample  time  to  spread  into  every  locality  where  they 
could  exist,  and  would  then  become  everywhere  modified  into 
forms  best  suited  to  the  permanent  local  conditions. 

5.  Now  let  us  consider  what  would  be  the  probable  effect  of 
the  introduction  of  a  barrier,  cutting  off  a  portion  of  this  homo- 
geneous and  well-balanced  world.  Suppose,  for  instance,  that  a 
subsidence  took  place,  cutting  off  by  a  wide  arm  of  the  sea  a 
large  and  tolerably  varied  island.  The  first  and  most  obvious 
result  would  be  that  the  individuals  of  a  number  of  species 
would  be  divided  into  two  portions,  while  others,  the  limits  of 
whose  range  agreed  approximately  with  the  line  of  subsidence, 
would  exist  in  unimpaired  numbers  on  the  new  island  or  on  the 
main  land.  But  the  species  whose  numbers  were  diminished 
and  whose  original  area  was  also  absolutely  diminished  by  the 
portion  now  under  the  sea,  would  not  be  able  to  hold  their 
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ground  against  the  rival  forms  whose  numbers  were  intact. 
Some  would  probably  diminish  and  rapidly  die  out  ;  others 
which  produced  favourable  varieties,  might  be  so  modified  by 
natural  selection  as  to  maintain  their  existence  under  a  different 
form ;  and  such  changes  would  take  place  in  varying  modes  on 
the  two  sides  of  the  new  strait. 

6.  But  the  progress  of  these  changes  would  necessarily  affect 
the  other  species  in  contact  with  them.  New  places  would  be 
opened  in  the  economy  of  nature  which  many  would  struggle  to 
obtain ;  and  modification  would  go  on  in  ever-widening  circle 
and  very  long  periods  of  time  might  be  required  to  bring  the 
whole  again  into  a  state  of  equilibrium. 

7.  A  new  set  of  factors  would  in  the  meantime  have  come 
into  play.  The  sinking  of  land  and  the  influx  of  a  large  body 
of  water  could  hardly  take  place  without  producing  important 
climatal  changes.  The  temperature,  the  winds,  the  rains,  might 
all  be  affected,  and  more  or  less  changed  in  duration  and  amount, 
This  would  lead  to  a  quite  distinct  movement  in  the  organic 
world.  Vegetation  would  certainly  be  considerably  affected,  and 
through  this  the  insect  tribes.  We  have  seen  how  closely  the 
life  of  the  higher  animals  is  often  bound  up  with  that  of  insects ; 
and  thus  a  set  of  changes  might  arise  that  would  modify  the 
numerical  proportions,  and  even  the  forms  and  habits  of  a  great 
number  of  species,  would  completely  exterminate  some,  and  raise 
others  from  a  subordinate  to  a  dominant  position.  And  all  these 
changes  would  occur  differently  on  opposite  sides  of  the  strait, 
since  the  insular  climate  could  not  fail  to  differ  considerably 
from  that  of  the  continent. 

8.  But  the  two  sets  of  changes,  as  above  indicated,  produced 
by  different  modes  of  action  of  the  same  primary  cause,  would 
act  and  react  on  each  other ;  and  thus  lead  to  such  a  far-spread- 
ing disturbance  of  the  organic  equilibrium  as  ultimately  perhaps 
to  affect  in  one  way  or  another,  every  form  of  life  upon  the 
earth. 

This  hypothetical  case  is  useful  as  enabling  us  better  to  realize 
how  wide-spreading  might  be  the  effects  of  one  of  the  simplest 
changes  of  physical  geography,  upon  a  compact  mass  of  mutually 
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adapted  organisms.  In  the  actual  state  of  tbings,  the  physical 
changes  that  occur  and  have  occurred  through  all  geological  epochs 
are  larger  and  more  varied.  Almost  every  mile  of  land  surface 
has  been  again  and  again  depressed  beneath  the  ocean  ;  most  of 
the  great  mountain  chains  have  either  originated  or  greatly 
increased  in  height  during  the  Tertiary  period;  marvellous 
alterations  of  climate  and  vegetation  have  taken  place  over  half 
the  land-surface  of  the  earth ;  and  all  these  vast  changes  have 
influenced  a  globe  so  cut  up  by  seas  and  oceans,  by  deserts 
and  snow-clad  mountains,  that  in  many  of  its  more  isolated 
land-masses  ancient  forms  of  life  have  been  preserved,  which, 
in  the  more  extensive  and  more  varied  continents  have  long 
given  way  to  higher  types.  How  complex  then  must  have  been 
the  actions  and  reactious  such  a  state  of  things  would  bring 
about ;  and  how  impossible  must  it  be  for  us  to  guess,  in  most 
cases,  at  the  exact  nature  of  the  forces  that  limit  the  range  of 
some  species  and  cause  others  to  be  rare  or  to  become  extinct ! 
All  that  we  can  in  general  hope  to  do  is,  to  trace  out,  more  or 
less  hypothetically,  some  of  the  larger  changes  in  physical 
geography  that  have  occurred  during  the  ages  immediately  pro- 
ceeding our  own,  and  to  estimate  the  effect  they  will  probably 
have  produced  on  animal  distribution.  We  may  then,  by  the 
aid  of  such  knowledge  as  to  past  organic  mutations  as  the  geo- 
logical record  supplies  us  with,  be  able  to  determine  the  probable 
birthplace  and  subsequent  migrations  of  the  more  important 
genera  and  families;  and  thus  obtain  some  conception  of  that 
grand  series  of  co-ordinated  changes  in  the  earth  and  its  in- 
habitants, whose  final  result  is  seen  in  the  forms  and  the  geo- 
graphical distribution  of  existing  animals. 
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ON  ZOOLOGICAL  EEOIONS. 

To  the  older  school  of  Naturalists  the  native  country  of  an  animal 
was  of  little  importance,  except  in  as  far  as  climates  differed. 
Animals  were  supposed  to  be  specially  adapted  to  live  in  certain 
zones  or  under  certain  physical  conditions,  and  it  was  hardly 
recognised  that  apart  from  these  conditions  there  was  any 
influence  in  locality  which  could  materially  affect  them.  It 
was  believed  that,  while  the  animals  of  tropical,  temperate,  and 
arctic  climates,  essentially  differed  ;  those  of  the  tropics  were 
essentially  alike  all  over  the  world.  A  group  of  animals  was 
said  to  inhabit  the  "Indies;"  and  important  differences  of 
structure  were  often  overlooked  from  the  idea,  that  creatures 
equally  adapted  to  live  in  hot  countries  and  with  certain 
general  resemblauces,  would  naturally  be  related  to  each  other. 
Thus  the  Toucans  and  llornbills,  the  Humming- Birds  and  Sun- 
Hirds,  and  even  the  Tapirs  and  the  Elephants,  came  to  be 
popularly  associated  as  slightly  modified  varieties  of  tropical 
forms  of  life;  while  to  naturalists,  who  were  acquainted  with 
the  essential  differences  of  structure,  it  was  a  never-failing 
source  of  surprise,  that  under  climates  and  conditions  so 
apparently  identical,  such  strangely  divergent  forms  should 
be  produced. 

To  the  modern  naturalist,  on  the  other  hand,  the  native 
country  (or  *'  habitat "  as  it  is  technically  termed)  of  an  animal 


Digitized  by  Google 


ciiAr.  iv.] 


ZOOLOGICAL  REGIONS. 


51 


or  a  group  of  animals,  is  a  matter  of  the  first  importance ;  and, 
as  regards  the  general  history  of  life  upon  the  globe,  may  be 
considered  to  be  one  of  its  essential  characters.  The  structure, 
affinities,  and  habits  of  a  species,  now  form  only  a  part  of  its 
natural  history.  We  require  also  to  know  its  exact  range  at 
the  present  day  and  in  prehistoric  times,  and  to  have  some 
knowledge  of  its  geological  age,  the  place  of  its  earliest  appear- 
ance on  the  globe,  and  of  the  various  extinct  forms  most  nearly 
allied  to  it.  To  those  who  accept  the  theory  of  development  as 
worked  out  by  Mr.  Darwin,  and  the  views  as  to  the  general 
permanence  and  immense  antiquity  of  the  great  continents  and 
oreans  so  ably  developed  by  Sir  Charles  Lyell,  it  ceases  to  be  a 
matter  of  surprise  that  the  tropics  of  Africa,  Asia,  and  America 
should  differ  in  their  productions,  but  rather  that  they  should 
have  anything  in  common.  Their  similarity,  not  their  diversity, 
is  the  fact  that  most  frequently  puzzles  us. 

The  more  accurate  knowledge  we  have  of  late  years  obtained 
of  the  productions  of  many  remote  regions,  combined  with  the 
greater  approaches  that  have  been  made  to  a  natural  classifica- 
tion of  the  higher  animals,  has  shown,  that  every  continent  or 
well-marked  division  of  a  continent,  every  archipelago  and 
even  every  island,  presents  problems  of  more  or  less  complexity 
to  the  student  of  the  geographical  distribution  of  animals.  If 
we  take  up  the  subject  from  the  zoological  side,  and  study  any 
family,  order,  or  even  extensive  genus,  we  are  almost  sure  to 
meet  with  some  anomalies  either  in  the  present  or  past  distri- 
bution of  the  various  forms.  Let  us  adduce  a  few  examples  of 
these  problems. 

Deer  have  a  wonderfully  wide  range,  over  the  whole  of  Europe, 
Asia,  and  North  and  South  America ;  yet  in  Africa  south  of 
the  great  desert  there  are  none.  Bears  range  over  the  whole  of 
Europe,  Asia,  and  North  America,  and  true  pigs  of  the  genus 
Sus,  over  all  Europe  and  Asia  and  as  far  as  New  Guinea ;  yet 
both  bears  and  pigs,  like  deer,  are  absent  from  Tropical  and 
South  Africa. 

Again,  the  West  Indian  islands  possess  very  few  Mammalia, 
all  of  small  size  and  allied  to  those  of  America,  except  one 
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genus;  and  that  belongs  to  an  Order,  " Insectivora,"  entirely 
absent  from  South  America,  and  to  a  family,  "  Centetidfe,"  all 
the  other  species  of  which  inhabit  Madagascar  only.  And  as 
if  to  add  force  to  this  singular  correspondence  we  have  one 
Madagascar  species  of  a  beautiful  day-flying  Moth,  Urania,  all 
the  other  species  of  which  inhabit  tropical  America.  These 
insects  are  gorgeously  arrayed  in  green  and  gold,  and  are  quite 
unlike  any  other  Lepidoptera  upon  the  globe. 

The  island  of  Ceylon  generally  agrees  in  its  productions  with 
the  Southern  part  of  India ;  yet  it  has  several  birds  which  are 
allied  to  Malayan  and  not  to  Indian  groups,  and  a  fine  butterfly 
of  the  genus  Hestia,  as  well  as  several  genera  of  beetles,  which 
are  purely  Malayan. 

Various  important  groups  of  animals  are  distributed  in  a 
way  not  easy  to  explain.  The  anthropoid  apes  in  West  Africa 
and  Borneo ;  the  tapirs  in  Malaya  and  South  America ;  the 
camel  tribe  in  the  deserts  of  Asia  and  the  Andes  ;  the  trogons 
in  South  America  and  Tropical  Asia,  with  one  species  in  Africa; 
the  marsupials  in  Australia  and  America,  are  examples. 

The  cases  here  adduced  (and  they  might  be  greatly  multiplied) 
are  merely  to  show  the  kind  of  problems  with  which  the 
naturalist  now  has  to  deal ;  and  in  order  to  do  so  he  requires 
some  system  of  geographical  arrangement,  which  shall  serve 
the  double  purpose  of  affording  a  convenient  subdivision  of  his 
subject,  and  at  the  same  time  of  giving  expression  to  the  main 
results  at  which  he  has  arrived.  Hence  the  recent  discussions 
on  "Zoological  Regions,"  or,  what  are  the  most  natural 
primary  divisions  of  the  earth  as  regards  its  forms  of  animal 
life. 

The  divisions  in  use  till  quite  recently  were  of  two  kinds ; 
either  those  ready  made  by  geographers,  more  especially  the 
quarters  or  continents  of  the  globe;  or  those  determined  by 
climate  and  marked  out  by  certain  parallels  of  latitude  or  by 
isothermal  lines.  Either  of  these  methods  was  better  than 
none  at  all ;  but  from  the  various  considerations  explained  in 
the  preceding  chapters,  it  will  be  evident,  that  such  divisions 
must  have  often  been  very  unnatural,  and  have  disguised  many 
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of  the  most  important  and  interesting  phenomena  which  a 
study  of  the  distribution  of  animals  presents  to  us. 

The  merit  of  initiating  a  more  natural  system,  that  of  determin- 
ing zoological  regions,  not  by  any  arbitrary  or  a  priori  considera- 
tion but  by  studying  the  actual  ranges  of  the  more  important 
groups  of  animals,  is  due  to  Mr.  Sclater,  who,  in  1857,  established 
six  primary  zoological  regions  from  a  detailed  examination  of 
the  distribution  of  the  chief  genera  and  families  of  Birds. 
Before  stating  what  these  regions  are,  what  objections  have 
been  made  to  them,  what  other  divisions  have  been  since 
proposed,  and  what  are  those  which  we  shall  adopt  in  this 
work,  it  will  be  well  to  consider  the  general  principles  which 
should  guide  us  in  the  choice  between  rival  systems. 

Principles  on  which  Zoological  Regions  should  be  formed. — 
It  will  be  evident  in  the  first  place  that  nothing  like  a  per- 
fect zoological  division  of  the  earth  is  possible.  The  causes 
that  have  led  to  the  present  distribution  of  animal  life  are  so 
varied,  their  action  and  reaction  have  been  so  complex,  that 
anomalies  and  irregularities  are  sure  to  exist  which  will  mar  the 
symmetry  of  any  rigid  system.  On  two  main  points  every  sys- 
tem yet  proposed,  or  that  probably  can  be  proposed,  is  open  to 
objection ;  they  are, — lstly,  that  the  several  regions  are  not  of 
equal  rank ; — 2ndly,  that  they  are  not  equally  applicable  to  all 
classes  of  animals.  As  to  the  first  objection,  it  will  be  found 
impossible  to  form  any  three  or  more  regions,  each  of  which  differs 
from  the  rest  in  an  equal  degree  or  in  the  same  manner.  One 
will  surpass  all  others  in  the  possession  of  peculiar  families ; 
another  will  have  many  characteristic  genera ;  while  a  third  will 
be  mainly  distinguished  by  negative  characters.  There  will  also 
be  found  many  intermediate  districts,  which  possess  some  of  the 
characteristics  of  two  well-marked  regions,  with  a  few  special 
features  of  their  own,  or  perhaps  with  none;  and  it  will  be  a 
difficult  question  to  decide  in  all  cases  which  region  should 
possess  this  doubtful  territory,  or  whether  it  should  be  formed 
into  a  primary  region  itself.  Again,  two  regions  which  have 
now  well-marked  points  of  difference,  may  be  shown  to  have  been 
much  more  alike  at  a  comparatively  recent  geological  epoch ; 
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and  this,  it  may  be  said,  proves  their  fundamental  unity  and 
that  they  ought  to  form  but  one  primary  region.  To  obviate 
some  of  these  difficulties  a  binary  or  dichotomous  division  is 
sometimes  proposed;  that  portion  of  the  earth  which  differs 
most  from  the  rest  being  cut  off  as  a  region  equal  in  rank 
to  all  that  remains,  which  is  subjected  again  and  again  to 
the  same  process. 

To  decide  these  various  points  it  seems  advisable  that  con- 
venience, intelligibility,  and  custom,  should  largely  guide  us. 
The  first  essential  is,  a  broadly  marked  and  easily  remembered 
set  of  regions ;  which  correspond,  as  nearly  as  truth  to  nature 
will  allow,  with  the  distribution  of  the  most  important  groups 
of  animals.  What  these  groups  are  we  shall  presently  explain. 
In  determining  the  number,  extent,  and  boundaries  of  these 
regions,  we  must  be  guided  by  a  variety  of  indications,  since 
the  application  of  fixed  rules  is  impossible.  They  should  evi- 
dently be  of  a  moderate  number,  corresponding  as  far  as 
practicable  with  the  great  natural  divisions  of  the  globe  marked 
out  by  nature,  and  which  have  always  been  recognized  by 
geographers.  There  should  be  some  approximation  to  equality 
of  size,  since  there  is  reason  to  believe  that  a  tolerably  extensive 
area  has  been  an  essential  condition  for  the  development  of 
most  animal  forms;  and  it  is  found  that,  other  things  being 
equal,  the  numbers,  variety  and  importance  of  the  fonns  of 
animal  and  vegetable  life,  do  bear  some  approximate  relation 
to  extent  of  area.  Although  the  possession  of  peculiar  families 
or  genera  is  the  main  character  of  a  primary  zoological  region, 
yet  the  negative  character  of  the  absence  of  certain  families 
or  genera  is  of  equal  importance,  when  this  absence  does  not 
manifestly  dej)end  on  unsuitability  to  the  support  of  Oie  grovj), 
and  especially  when  there  is  now  no  physical  barrier  j^reventuiy 
tfieir  entrance.  This  will  become  evident  when  we  consider  that 
the  importance  of  the  possession  of  a  group  by  one  region  de- 
pends on  its  absence  from  the  adjoining  regions ;  and  if  there  is 
now  no  barrier  to  its  entrance,  we  may  be  sure  that  there  has 
once  been  one  ;  and  that  the  possession  of  the  area  by  a  distinct 
and  well  balanced  set  of  organisms,  which  must  have  been  slowly 


Digitized  by  Google 


chap,  iv.]  ZOOLOGICAL  It  KU  ION'S. 


developed  and  adjusted,  is  the  living  barrier  that  now  keeps  out 
intruders. 

When  it  is  ascertained  that  the  chief  differences  which 
now  obtain  between  two  areas  did  not  exist  in  Miocene  or 
Pliocene  times,  the  fact  is  one  of  great  interest,  and  enables  us 
to  speculate  with  some  degree  of  probability  as  to  the  causes  that 
have  brought  about  the  present  state  of  things ;  but  it  is  not  a 
reason  for  uniting  these  two  areas  into  one  region.  Our  object 
is  to  represent  as  nearly  as  possible  the  main  features  of  the 
distribution  of  existing  animals,  not  those  of  any  or  all  past 
geological  epochs.  Should  we  ever  obtain  sufficient  information 
as  to  the  geography  and  biology  of  the  earth  at  past  epochs,  we 
might  indeed  determine  approximately  what  were  the  Pliocene 
or  Miocene  or  Eocene  zoological  regions ;  but  any  attempt  to 
exhibit  all  these  in  combination  with  those  of  our  own  period, 
must  lead  to  confusion. 

The  binary  or  dichotomous  system,  although  it  brings  out 
the  fundamental  differences  of  the  respective  regions,  is  an 
inconvenient  one  in  its  application,  and  rather  increases  than 
obviates  the  difficulty  as  to  equality  Or  inequality  of  regions ; 
for  although  a,  b,  c,  and  d,  may  be  areas  of  unequal  zoological 
rank,  a  being  the  most  important,  and  d  the  least,  yet  this 
inequality  will  probably  be  still  greater  if  we  first  divide 
them  into  a,  on  one  side,  and  bt  c,  and  d,  on  the  other, 
and  then,  by  another  division,  make  b,  an  area  of  the  second, 
and  c,  and  d,  of  the  third  rank  only. 

Coming  to  the  second  objection,  the  often  incompatible 
distribution  of  different  groups  of  animals,  affords  ground  for 
opposition  to  any  proposed  scheme  of  zoological  regions.  There 
is  first  the  radical  difference  between  land  and  sea  animals; 
the  most  complete  barriers  to  the  dispersal  of  the  one,  sometimes 
offering  the  greatest  facilities  for  the  emigration  of  the  other, 
anil  vice  versa.  A  large  number  of  marine  animals,  however, 
frequent  shallow  water  only ;  and  these,  keeping  near  the  coasts, 
will  agree  generally  in  their  distribution  with  those  inhabiting 
the  land.  But  among  land  animals  themselves  there  are  very 
great  differences  of  distribution,  due  to  certain  specialities 
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in  their  organization  or  mode  of  life.  These  act  mainly  in 
two  ways,— lstly,  by  affecting  the  facilities  with  which  they 
can  be  dispersed,  either  voluntarily  or  involuntarily ; — 2ndly, 
by  the  conditions  which  enable  them  to  multiply  and  establish 
themselves  in  certain  areas  and  not  in  others.  When  both 
these  means  of  diffusion  are  at  a  maximum,  the  dispersal  of 
a  group  becomes  universal,  and  ceases  to  have  much  interest 
for  us.  This  is  the  case  with  certain  groups  of  fungi  and 
lichens,  as  well  as  with  some  of  the  lower  animals;  and  in 
a  less  degree,  as  has  been  shown  by  Mr.  Darwin,  with  many 
fresh-water  plants  and  animals.  At  the  other  extreme  we  may 
place  certain  arboreal  vertebrata  such  as  sloths  and  lemurs, 
which  have  no  means  of  passing  such  barriers  as  narrow 
straits  or  moderately  high  mountains,  and  whose  survival  in 
any  new  country  they  might  reach,  would  be  dependent  on  the 
presence  of  suitable  forests  and  the  absence  of  dangerous  enemies. 
Almost  equally,  or  perhaps  even  more  restricted,  are  the  means 
of  permanent  diffusion  of  terrestrial  molluscs ;  since  these  are 
w  ithout  any  but  very  rare  and  accidental  means  of  being  safely 
transported  across  the  sea;  their  individual  powers  of  locomo- 
tion are  highly  restricted ;  they  are  especially  subject  to  the 
attacks  of  enemies;  and  they  often  depend  not  only  on  a 
peculiar  vegetation,  but  on  the  geological  character  of  the  coun- 
try, their  abundance  being  almost  in  direct  proportion  to  the 
presence  of  some  form  of  calcareous  rocks.  Between  these 
extremes  we  find  animals  possessed  of  an  infinite  gradation  of 
powers  to  disperse  and  to  maintain  themselves  ;  and  it  will  evi- 
dently be  impossible  that  the  limits  which  best  define  the 
distribution  of  one  group,  should  be  equally  true  for  all  others. 

Which  class  of  Animals  is  of  most  importance  in  determining 
Zoological  Regions. — To  decide  this  question  we  have  to  con- 
sider which  groups  of  animals  are  best  adapted  to  exhibit, 
by  their  existing  distribution,  the  past  changes  and  present 
physical  condition  of  the  earth's  surface;  and  at  the  same 
time,  by  the  abundance  of  their  remains  iu  the  various  tertiary 
formations  will  l»est  enable  us  to  trace  out  the  more  recent 
of  the  series  of  changes,  both  of  the  earth's  surface  and 
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of  its  inhabitants,  by  which  the  present  state  of  things  has 
been  brought  about.  For  this  purpose  we  require  a  group 
which  shall  be  dependent  for  its  means  of  dispersal  on  the  dis- 
tribution of  land  and  water,  and  on  the  presence  or  absence 
of  lofty  mountains,  desert  plains  or  plateaux,  and  great  forests ; 
since  these  are  the  chief  physical  features  of  the  earth's  surface 
whose  modifications  at  successive  periods  we  wish  to  discover. 
It  is  also  essential  that  they  should  not  be  subject  to  dispersal 
by  many  accidental  causes;  as  this  would  iuevitably  in  time 
tend  to  obliterate  the  effect  of  natural  barriers,  and  produce  a 
scattered  distribution,  the  causes  of  which  we  could  only  guess  at. 
Again,  it  is  necessary  that  they  should  be  so  highly  organized  a3 
not  to  be  absolutely  dependent  on  other  groups  of  animals,  and 
with  so  much  power  of  adaptation  as  to  be  able  to  exist  in  one 
form  or  another  over  the  whole  globe.  And  lastly,  it  is  highly 
important  that  the  whole  group  should  be  pretty  well  known, 
and  that  a  fairly  natural  classification,  especially  of  its  minor 
divisions  such  as  families  and  genera,  should  have  been  arrived 
at;  the  reason  for  which  last  proviso  is  explained  in  our  next 
chapter,  on  classification. 

Now  in  every  one  of  these  points  the  mammalia  are  preemi- 
nent ;  and  they  possess  the  additional  advantage  of  being  the 
most  highly  developed  class  of  organized  beings,  and  that  to 
which  we  ourselves  belong.  We  should  therefore  construct  our 
typical  or  standard  Zoological  Regions  in  the  first  place,  from  a 
consideration  of  the  distribution  of  mammalia,  only  bringing  to 
our  aid  the  distribution  of  other  groups  to  determine  doubtful 
points.  Regions  so  established  will  be  most  closely  in  accord- 
ance with  those  long-enduring  features  of  physical  geography, 
•  on  which  the  distribution  of  all  forms  of  life  fundamentally 
depend;  and  all  discrepancies  in  the  distribution  of  other 
classes  of  animals  must  be  capable  of  being  explained,  either 
by  their  exceptional  means  of  dispersion  or  by  special  condi- 
tions affecting  their  perpetuation  and  increase  in  each  locality. 

If  these  considerations  are  well  founded,  the  objections  of 
those  who  study  insects  or  molluscs,  for  example,— that  our 
regions  are  not  true  for  their  departments  of  nature — cannot  be 
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maintained.  For  they  will  find,  tliat  a  careful  consideration  of 
the  exceptional  means  of  dispersal  and  conditions  of  existence  of 
each  group,  will  explain  most  of  the  divergences  from  the  normal 
distribution  of  higher  animals. 

We  shall  thus  be  led  to  an  intelligent  comprehension  of  the 
phenomena  of  distribution  in  all  groups,  which  would  not  be 
the  case  if  every  specialist  formed  regions  for  his  own  particulnr 
study.  In  many  cases  we  should  find  that  no  satisfactory 
division  of  the  earth  could  be  made  to  correspond  with  the  dis- 
tribution even  of  an  entire  class ;  but  we  should  have  the  cole- 
opterist  and  the  lepidopterist  each  with  his  own  Geography.  And 
even  this  would  probably  not  suffice,  for  it  is  very  doubtful  if 
the  detailed  distribution  of  the  Ixmgicornes,  so  closely  dependent 
on  woody  vegetation,  could  be  made  to  agree  with  that  of  the 
Staphylinidas  or  the  Carabida?  which  abound  in  many  of  the 
most  barren  regions,  or  with  that  of  the  Scarabeida\  largely  de- 
pendent on  the  presence  of  herbivorous  mammalia.  And  when 
each  of  these  enquirers  had  settled  a  division  of  the  earth  into 
"  regions  "  which  exhibited  with  tolerable  accuracy  the  pheno- 
mena of  distribution  of  his  own  group,  we  should  have  gained 
nothing  whatever  but  a  very  complex  mode  of  exhibiting 
the  bare  facts  of  distribution.  We  should  then  have  to  begin 
to  work  out  the  causes  of  the  divergence  of  one  group  from 
another  in  this  respect ;  but  as  each  worker  would  refer  to  his 
own  set  of  regions  as  the  type,  the  whole  subject  would  become 
involved  in  inextricable  confusion.  These  considerations  seem 
to  make  it  imperative  that  one  set  of  "  regions "  should  be 
established  as  typical  for  Zoology ;  and  it  is  hoped  the  reasons 
here  advanced  will  satisfy  most  naturalists  that  these  regions 
can  be  best  determined,  in  the  first  place,  by  a  study  of  the  dis- 
tribution of  the  mammalia,  supplemented  in  doubtful  cases  by 
that  of  the  other  vertebrates.  We  will  now  proceed  to  a  discus- 
sion  of  what  these  regions  are. 

Various  Zoological  Ret/ions  jtroposed  since  1857.— It  has  already 
beeu  pointed  out  that  a  very  large  number  of  birds  are  limited 
by  the  same  kind  of  barriers  as  mammalia  ;  it  will  therefore 
not  be  surprising  that  a  system  of  regions  formed  to  suit  the 
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one,  should  very  nearly  represent  the  distribution  of  the  other. 
Mr.  Sclater's  regions  are  as  follows  : — 

L  The  Paliearctic  Region;  including  Europe,  Temperate  Asia, 
and  N.  Africa  to  the  Atlas  mountains. 

2.  The  Ethiopian  Region ;  Africa  south  of  the  Atlas,  Mada- 
gascar, and  the  Mascarene  Islands,  with  Southern  Arabia. 

3.  The  Indian  Region ;  including  India  south  of  the  Hima- 
layas, to  South  China,  and  to  Borneo  and  Java. 

4  The  Australian  Region ;  including  Celebes  and  Lombock, 
eastward  to  Australia  and  the  Pacific  Islands. 

5.  The  Nearctic  Region;    including  Greenland,  and  N. 
America,  to  Northern  Mexico. 

6.  The  Neotropical  Region  ;  including  South  America,  the 
Antilles,  and  Southern  Mexico. 

This  division  of  the  earth  received  great  support  from  Dr. 
Giinther,  who,  in  the  Proceedings  of  tlu  Zoological  Society  for 
1858,  showed  that  the  geographical  distribution  of  Reptiles 
agreed  with  it  very  closely,  the  principal  difference  being  that 
the  reptiles  of  Japan  have  a  more  Indian  character  than  the 
birds,  this  being  especially  the  case  with  the  snakes.  In  the 
volume  for  1868  of  the  same  work,  Professor  Huxley  discusses 
at  considerable  length  the  primary  and  secondary  zoological 
divisions  of  the  earth.  He  gives  reasons  for  thinking  that  the  " 
most  radical  primary  division,  both  as  regards  birds  and  mam- 
mals, is  into  a  Northern  aud  Southern  hemisphere  (Arctogam 
and  Notogaea),  the  former,  however,  embracing  all  Africa,  while 
the  latter  includes  only  Australasia  and  the  Neotropical  or 
Austro-Columbian  region.  Mr.  Sclater  had  grouped  his  regions 
primarily  into  Palaeogaja  and  Neogaea,  the  Old  and  New 
Worlds  of  geographers;  a  division  which  strikingly  accords 
with  the  distribution  of  the  passerine  birds,  but  not  so  well 
with  that  of  mammalia  or  reptiles.  Professor  Huxley  points 
out  that  the  Nearctic,  Palamrctic,  Indian,  and  Ethiopian 
regions  of  Mr.  Sclater  have  a  much  greater  resemblance  to 
each  other  than  any  one  of  them  has  to  Australia  or  to  South 
America ;  and  he  further  suggests  that  New  Zealand  alone  has 
peculiarities  which  might  entitle  it  to  rank  as  a  primary  region 
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along  with  Australasia  and  South  America ;  and  that  a  Circum- 
polar  Province  might  be  conveniently  recognised  as  of  equal 
rank  with  the  Palamrctic  and  Xearctic  provinces. 

In  1866,  Mr.  Andrew  Murray  published  a  large  and  copiously 
illustrated  volume  on  the  Geographical  Distribution  of  Mam- 
mals, in  which  he  maintains  that  the  great  and  primary 
mammalian  regions  are  only  four :  1st.  The  Pahearctic  region 
of  Mr.  Sclater,  extended  to  include  the  Sahara  and  Nubia ; 
2nd.  the  Tndo-African  region,  including  the  Indian  and  Ethiopian 
regions  of  Mr.  Sclater;  3rd.  the  Australian  region  (unaltered); 
4th.  the  American  region,  including  both  North  and  South 
America.  These  are  the  regions  as  described  by  Mr.  Murray, 
but  his  coloured  map  of  "  Great  Mammalian  Regions  "  shows 
all  Arctic  America  to  a  little  south  of  the  Isothermal  of  32° 
Fahr.  as  forming  with  Europe  and  North  Asia  one  great  region. 

At  the  meeting  of  the  British  Association  at  Exeter  in  18G9, 
Mr.  W.  T.  Blanford  read  a  paper  on  the  Fauna  of  British  India, 
in  which  he  maintained  that  a  large  portion  of  the  peninsula 
of  India  had  derived  its  Fauna  mainly  from  Africa ;  and  that  the 
term  "  Indian  region  "  of  Mr.  Sclater  was  misleading,  because 
India  proper,  if  it  belongs  to  it  at  all,  is  the  least  typical  portion 
of  it.  He  therefore  proposes  to  call  it  the  "  Malayan  region," 
because  in  the  Malay  countries  it  is  most  highly  developed. 
Ceylon  and  the  mountain  ranges  of  Southern  India  have  marked 
Malay  affinities. 

In  1871  Mr.  E.  Blyth  published  in  Nature  "A  suggested  new 
Division  of  the  Earth  into  Zoological  Regions,"  in  which  he 
indicates  seven  primary  divisions  or  regions,  subdivided  into 
twenty-six  sub -regions.  The  seven  regions  are  defined  as 
follows:  1.  The  Boreal  region;  including  the  whole  of  the 
Palfearctic  and  Nearctic  regions  of  Mr.  Sclater  along  with  the 
West  Indies,  Central  America,  the  whole  chain  of  the  Andes, 
with  Chili  and  Patagonia.  2.  The  Columbian  region ;  consisting 
of  the  remaining  part  of  South  America.  3.  The  Ethiopian 
region ;  comprising  besides  that  region  of  Mr.  Sclater,  the  valley 
of  the  Jordan,  Arabia,  and  the  desert  country  towards  India, 
with  all  the  plains  and  table  lands  of  India  and  the  northern 
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half  of  Ceylon.  4.  The  Lenmrian  region  ;  consisting  of  Mada- 
gascar and  its  adjacent  islands.  5.  The  Austral- Asian  region ; 
which  is  the  Indian  region  of  Mr.  Sclater  without  the  portion 
taken  to  be  added  to  the  Ethiopian  region.  6.  The  Melanesian 
region ;  which  is  the  Australian  region  of  Mr.  Sclater  without 
New  Zealand  and  the  Pacific  Islands,  which  form  7.  the 
Polynesian  region.  Mr.  Blyth  thinks  this  is  "  a  true  classifi- 
cation of  zoological  regions  as  regards  mammalia  and  birds." 

In  an  elaborate  paper  on  the  birds  of  Eastern  North  America, 
their  distribution  and  migrations  (Bulletin  of  Museum  of  Com- 
parative Zoology,  Cambridge,  Massachusetts,  Vol.  2),  Mr.  J.  A. 
Allen  proposes  a  division  of  the  earth  in  accordance  with  what 
he  terms,  "  the  law  of  circumpolar  distribution  of  life  in  zones," 
as  follows :  1.  Arctic  realm.  2.  North  temperate  realm.  3. 
American  tropical  realm.  4.  Indo-African  tropical  realm. 
5.  South  American  tropical  realm.  6.  African  temperate  realm. 
7.  Antarctic  realm.  8.  Australian  realm.  Some  of  these  are 
subdivided  into  regions;  (2)  consisting  of  the  American  and 
the  Europaeo- Asiatic  regions ;  (4)  into  the  African  and  Indian 
regions ;  (8)  into  the  tropical  Australian  region,  and  one  com- 
prising the  southern  part  of  Australia  and  New  Zealand.  The 
other  realms  each  form  a  single  region. 

Discussion  of  pro-posed  Regions. — Before  proceeding  to  define 
the  regions  adopted  in  this  work,  it  may  be  as  well  to  make 
a  few  remarks  on  some  of  the  preceding  classifications,  and 
to  give  the  reasons  which  seem  to  render  it  advisable  to  adopt 
very  few  of  the  suggested  improvements  on  Mr.  Sclater's 
original  proposal.  Mr.  Blyth's  scheme  is  one  of  the  least 
natural,  and  also  the  most  inconvenient  There  can  be  little 
use  in  the  knowledge  that  a  group  of  animals  is  found  in  the 
Boreal  Region,  if  their  habitat  might  still  be  either  Patagonia, 
the  West  Indies,  or  Japan ;  and  it  is  difficult  to  see  on  what 
principle  the  Madagascar  group  of  islands  is  made  of  equal 
rank  with  this  enormous  region,  seeing  that  its  forms  of  life 
have  marked  African  affinities.  Neither  does  it  seem  advisable 
to  adopt  the  Polynesian  Region,  or  that  comprising  New  Zealand 
alone  (as  hinted  at  by  Professor  Huxley  and  since  adopted  by 
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Mr.  Sclater  in  bis  Lectures  on  Geographical  Distribution  at  the 
Zoological  Gardens  in  May  1874),  because  it  is  absolutely  with- 
out indigenous  mammalia  and  very  poor  in  all  forms  of  life, 
and  therefore  by  no  means  prominent  or  important  enough  to 
form  a  primary  region  of  the  earth. 

It  may  be  as  well  here  to  notice  what  appears  to  be  a  serious 
objection  to  making  New  Zealand,  or  any  similar  isolated 
district,  one  of  the  great  zoological  regions,  comparable  to  South 
America,  Australia,  or  Ethiopia  ;  which  is,  that  its  claim  to  that 
distinction  rests  on  grounds  which  are  liable  to  fail.  It  is 
because  New  Zealand,  in  addition  to  its  negative  merits,  possesses 
three  families  of  birds  (Apterygidte  living,  Binornithidse  and 
Palapterygidrc  extinct),  and  a  peculiar  lizard-like  reptile, 
Hatteria,  which  has  to  be  classed  in  a  distinct  order,  Rhyncho- 
cephalina,  that  the  rank  of  a  Region  is  claimed  lor  it.  But 
supposing,  what  is  not  at  all  improbable,  that  other  Iihyncho- 
cephalina  should  be  discovered  in  the  interior  of  Australia  or 
in  New  Guinea,  and  that  Aptcrygidaj  or  Palapterygida?  should 
be  found  to  have  inhabited  Australia  in  Post-Fliocene  times, 
(as  Diuornithida?  have  already  been  proved  to  have  done)  the 
claims  of  New  Zealand  would  entirely  fail,  and  it  would  be 
universally  acknowledged  to  be  a  part  of  the  great  Australian 
region.  No  such  reversal  can  take  place  in  the  case  of  the 
other  regions ;  because  they  rest,  not  upon  one  or  two,  but  upon  a 
large  number  of  peculiarities,  of  such  a  nature  that  there  is  no 
room  upon  the  globe  for  discoveries  that  can  seriously  modify 
them.  Even  if  one  or  two  peculiar  types,  like  Apterygidae  or 
Hatteria,  should  permanently  remain  characteristic  of  New  Zea- 
land alone,  we  can  account  for  these  by  the  extreme  isolation  of 
the  country,  and  the  absence  of  enemies,  which  have  enabled 
these  defenceless  birds  and  reptiles  to  continue  their  existence ; 
just  as  the  isolation  and  protection  of  the  caVcrns  of  Carniola 
have  enabled  the  Proteus  to  survive  in  Europe.  But  supposing 
that  the  Protem  was  the  sole  representative  of  an  order  of 
Batrachia,  and  that  two  or  three  other  equally  curious  and 
isolated  forms  occurred  with  it,  no  one  would  propose  that  these 
caverns  or  the  district  containing  them,  should  form  one  of  the 
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primary  divisions  of  the  earth.  Neither  can  much  stress  be 
laid  on  the  negative  characteristics  of  New  Zealand,  since  they 
are  found  to  an  almost  equal  extent  in  every  oceanic  island. 

Again,  it  is  both  inconvenient  and  misleading  to  pick  out 
certain  tracts  from  the  midst  of  one  region  or  sub-region  and  to 
place  them  in  another,  on  account  of  certain  isolated  affinities 
which  may  often  be  accounted  for  by  local  peculiarities.  Even 
if  the  resemblance  of  the  fauna  of  Chili  and  Patagonia  to  that 
of  the  Palaearctic  and  Nearctic  regions  was  much  greater  than  it 
is,  this  mode  of  dealing  with  it  would  be  objectionable ;  but  it 
is  still  more  so,  when  we  find  that  these  countries  have  a 
strongly  marked  South  American  character,  and  that  the  north- 
ern affinities  are  altogether  exceptional.  The  Rodentia,  which 
comprise  a  large  portion  of  the  mammalia  of  these  countries, 
are  wholly  South  American  in  type,  and  the  birds  are  almost  all 
allied  to  forms  characteristic  of  tropical  America. 

For  analogous  reasons  the  Ethiopian  must  not  be  made  to 
include  any  part  of  India  or  Ceylon  ;  for  although  the  Fauna  of 
Central  India  has  some  African  affinities,  these  do  not  prepon- 
derate ;  and  it  will  not  be  difficult  to  show  that  to  follow  Mr. 
Andrew  Murray  in  uniting  bodily  the  Ethiopian  and  Indian 
regions  of  Mr.  Sclater,  is  both  unnatural  and  inconvenient.  The 
resemblances  between  them  are  of  the  same  character  as  those 
which  would  unite  them  both  with  the  Palrcarctic  and  Nearctic 
regions;  and  although  it  may  be  admitted,  that,  as  Professor 
Huxley  maintains,  this  group  forms  one  of  the  great  primary 
divisions  of  the  globe,  it  is  far  too  extensive  and  too  hetero- 
geneous to  subserve  the  practical  uses  for  which  we  require  a 
division  of  the  world  into  zoological  regions. 

Reasons  for  adopting  the  six  Regions  first  proposed  by  Mr.  Sclater. 
— So  that  we  do  not  violate  any  clear  affinities  or  produce  any 
glaring  irregularities,  it  is  a  positive,  and  by  no  means  an  un- 
important, advantage  to  have  our  named  regions  approximately 
equal  in  size,  and  with  easily  defined,  and  therefore  easily  re- 
membered, boundaries.  All  elaborate  definitions  of  interpene- 
trating frontiers,  as  well  as  regions  extending  over  three-fourths 
of  the  land  surface  of  the  globe,  and  including  places  which  are 


Digitized  by  Google 


(54 


DISTRIBUTION  OF  ANIMALS.  [PAST  I. 


the  antipodes  of  each  other,  would  be  most  incouvenient,  even 
if  there  were  not  such  difference  of  opinion  about  them.  There 
can  be  little  doubt,  for  example,  that  the  most  radical  zoological 
division  of  the  earth  is  made  by  separating  the  Australian  re- 
gion from  the  rest;  but  although  it  is  something  useful  and 
definite  to  know  that  a  group  of  auimals  is  peculiar  to  Australia, 
it  is  exceedingly  vague  and  unsatisfactory  to  say  of  any  other 
group  merely  that  it  is  extra-Australian.  Neither  can  it  be  said 
that,  from  any  point  of  view,  these  two  divisions  are  of  equal 
importance.  The  next  great  natural  division  that  can  be  made 
is  the  separation  of  the  Neotropical  Region  of  Mr.  Sclater  from 
the  rest  of  the  world.  We  thus  have  three  primary  divisions, 
which  Professor  Huxley  seems  inclined  to  consider  as  of 
tolerably  equal  zoological  importance.  But  a  consideration  of 
all  the  facts,  zoological  and  palajontological,  indicates,  that  the 
great  northern  division  (Arctogaea)  is  fully  as  much  more  impor- 
tant than  either  Australia  or  South  America,  as  its  four  compo- 
nent parts  are  less  important ;  and  if  so,  convenience  requires 
us  to  adopt  the  smaller  rather  than  the  larger  divisions. 

This  question,  of  comparative  importance  or  equivalence  of 
value,  is  very  difficult  to  determine.  It  may  be  considered  from 
the  point  of  view  of  speciality  or  isolation,  or  from  that  of 
richness  and  variety  of  animal  forms.  In  isolation  and  speciality, 
determined  by  what  they  want  as  well  as  what  they  possess,  the 
Australian  and  Neotropical  regions  are  undoubtedly  each  com- 
parable with  the  rest  of  the  earth  (Arctogaea).  But  in  richness 
and  variety  of  forms,  they  are  both  very  much  inferior,  and  are 
much  more  nearly  comparable  with  the  separate  regions  which 
compose  it.  Taking  the  families  of  mammalia  as  established  by 
the  best  authors,  and  leaving  out  the  Cetacea  and  the  Bats, 
which  are  almost  universally  distributed,  and  about  whose 
classification  there  is  much  uncertainty,  the  number  of  families 
represented  in  each  of  Mr.  Sclater's  regions  is  as  follows : 

I.  Patearctic  region  has  31  families  of  terrestrial  mammalia. 
II.  Ethiopian     „      „  40      „  „  „ 

III.  Indian         „      „  31       „  „  „ 

IV.  Australian    „      „  14      „  „  „ 
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We  see,  then,  that  even  the  exceedingly  rich  and  isolated  Neo- 
tropical region  is  less  rich  and  diversified  in  its  forms  of  mam- 
malian life  than  the  very  much  smaller  area  of  the  Indian  region, 
or  the  temperate  Palaparctic,  and  very  much  less  so  than  the 
Ethiopian  region ;  while  even  the  comparatively  poor  Nearctic 
region,  is  nearly  equal  to  it  in  the  number  of  its  family  types.  If 
these  were  united  they  would  possess  fifty-five  families,  a  number 
very  disproportionate  to  those  of  the  remaining  two.  Another 
consideration  is,  that  although  the  absence  of  certain  forms  of 
life  makes  a  region  more  isolated,  it  does  not  make  it  zoologically 
more  important ;  for  we  have  only  to  suppose  some  five  or  six 
families,  now  common  to  both,  to  become  extinct  either  in  the 
Ethiopian  or  the  Indian  regions,  and  they  would  become  as 
strongly  differentiated  from  all  other  regions  as  South  America, 
while  still  remaining  as  rich  in  family  types.  In  birds  exactly  the 
same  phenomenon  recurs,  the  family  types  being  less  numerous  in 
South  America  than  in  either  of  the  other  tropical  regions  of  the 
earth,but  a  larger  proportion  of  them  are  restricted  to  it.  It  will 
"he  shown  further  on,  that  the  Ethiopian  and  Indian,  (or,  as  I  pro- 
pose to  call  it  in  this  work,  Oriental)  regions,  are  sufficiently  differ- 
entiated by  very  important  groups  of  animals  peculiar  to  each ; 
and  that,  on  strict  zoological  principles  they  are  entitled  to 
rank  as  regions  of  eqml  value  with  the  Neotropical  and  Aus- 
tralian. It  is  perhaps  less  clear  whether  the  Palrearctic  should 
be  separated  from  the  Oriental  region,  with  which  it  has  un- 
doubtedly much  in  common  ;  but  there  are  many  and  powerful 
reasons  for  keeping  it  distinct.  There  is  an  unmistakably  different 
facies  in  the  animal  forms  of  the  two  regions ;  and  although  no 
families  of  mammalia  or  birds,  and  not  many  genera,  are  wholly 
confined  to  the  Palrcarctic  region,  a  very  considerable  numl>er 
of  both  have  their  metropolis  in  it,  and  are  very  richly  represented. 
The  distinction  between  the  characteristic  forms  of  life  in  tropical 
and  cold  countries  is,  on  the  whole,  very  strongly  marked  in  the 
northern  hemisphere ;  and  to  refuse  to  recognise  this  in  a  sub- 
division of  the  earth  which  is  established  for  the  very  purpose  of 
expressing  such  contrasts  more  clearly  and  concisely  than  by 
ordinary  geographical  tei urinology,  would  be  both  illogical  and 
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inconvenient.  The  one  question  then  remains,  whether  the 
Nearctic  region  should  be  kept  separate,  or  whether  it  should 
form  part  of  the  Pa1a?arctic  or  of  the  Neotropical  regions.  Pro- 
fessor Huxley  and  Mr.  Blyth  advocate  the  former  course  ;  Mr. 
Andrew  Murray  (for  mammalia)  and  Professor  Newton  (for  birds) 
think  the  latter  would  be  more  natural.  No  doubt  much  is  to 
be  said  for  both  views,  but  both  cannot  be  right ;  and  it  will  be 
shown  in  the  latter  port  of  this  chapter  that  the  Nearctic  region 
is,  on  the  whole,  fully  as  well  defined  as  the  Pala?arctic,  by  posi- 
tive characters  which  differentiate  it  from  both  the  adjacent 
regions.  More  evidence  in  the  same  direction  will  be  found  in 
the  Second  Part  of  this  work,  in  which  the  extinct  faunas  of  the 
several  regions  are  discussed. 

A  confirmation  of  the  general  views  here  set  forth,  a3  to  the 
distinctness  and  approximate  equivalence  of  the  six  regions,  is 
to  be  found  in  the  fact,  that  if  any  two  or  more  of  them  are  com- 
bined they  themselves  become  divisions  of  the  next  lower  rank, 
or  "  sub-regions  ; " — and  these  will  be  very  much  more  important, 
both  zoologically  and  geographically,  than  the  subdivisions  of 
the  remaining  regions.  It  is  admitted  then  that  these  six  regions 
are  by  no  means  of  precisely  equal  rank,  and  that  some  of  them 
are  far  more  isolated  and  better  characterized  than  others ;  but 
it  is  maintained  that,  looked  at  from  every  point  of  view,  they 
are  more  equal  in  rank  than  any  others  that  can  be  formed  ; 
while  in  geographical  equality,  compactness  of  area,  and  facility 
of  definition,  they  are  beyond  all  comparison  better  than  any 
others  that  have  yet  been  proposed  for  the  purpose  of  facilitat- 
ing the  study  of  geographical  distribution.  They  may  be  ar- 
ranged and  grouped  as  follows,  so  as  to  exhibit  their  various 
relations  and  affinities. 


tfeo        )  Neotropical  ...    Austral  zone   Notogiea. 

W       }NKARCT,C   iBoreal20ne    \ 


|  Pal.«arctic  ...  (  Wl™  iuue  >Aretoiraea 

Pita**/  j        »»•  f 

\  Australian  ...    Austral  zone   Notogiea. 

The  above  table  shows  the  regions  placed  in  the  order  followed 
in  the  Fourth  Part  of  this  work,  and  the  reasons  for  which  are 
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explained  in  Chapter  IX.  As  a  matter  of  convenience,  and  for 
other  reasons  adduced  in  the  same  chapter,  the  detailed  exposi- 
tion of  the  geographical  distribution  of  the  animals  of  the  several 
regions  in  Part  III.  commences  with  the  Palaearctic  and  termin- 
ates with  the  Nearctic  region. 

Objections  to  the  system  of  Circumsolar  Zones. — Mr.  Allen's 
system  of  "  realms "  founded  on  climatic  zones  (given  at 
p.  61),  having  recently  appeared  in  an  ornithological  work 
of  considerable  detail  and  research,  calls  for  a  few  remarks. 
The  author  continually  refers  to  the  "  late  of  the  distribution  of 
life  in  circumpolar  zones,11  as  if  it  were  one  generally  accepted 
and  that  admits  of  no  dispute.  But  this  supposed  "  law  "  only 
applies  to  the  smallest  details  of  distribution— to  the  range  and 
increasing  or  decreasing  numbers  of  species  as  we  pass  from 
north  to  south,  or  the  reverse  ;  while  it  has  little  bearing  on  the 
great  features  of  zoological  geography — the  limitation  of  groups 
of  genera  and  families  to  certain  areas.  It  is  analogous  to 
the  "law  of  adaptation"  in  the  organisation  of  animals,  by 
which  members  of  various  groups  are  suited  for  an  aerial,  an 
aquatic,  a  desert,  or  an  arboreal  life ;  are  herbivorous,  carnivorous, 
or  insectivorous;  are  fitted  to  live  underground,  or  in  fresh 
waters,  or  on  polar  ice.  It  was  once  thought  that  these  adaptive 
peculiarities  were  suitable  foundations  for  a  classification, — that 
whales  were  fishes,  and  bats  birds ;  and  even  to  this  day  there 
are  naturalists  who  cannot  recognise  the  essential  diversity 
of  structure  in  such  groups  as  swifts  and  swallows,  sun-birds  and 
humming-birds,  under  the  superficial  disguise  caused  by  adap- 
tation to  a  similar  mode  of  life.  The  application  of  Mr.  Allen's 
principle  leads  to  equally  erroneous  results,  as  may  be  well  seen 
by  considering  his  separation  of  "  the  southern  third  of  Aus- 
tralia "  to  unite  it  with  New  Zealand  as  one  of  his  secondary 
zoological  divisions.  If  there  is  one  country  in  the  world  whose 
fauna  is  strictly  homogeneous,  that  country  is  Australia;  while 
New  Guinea  on  the  one  hand,  and  New  Zealand  on  the  other, 
are  as  sharply  differentiated  from  Australia  as  any  adjacent  parts 
of  the  same  primary  zoological  division  can  possibly  be.  Yet 
the  "  law  of  circumpolar  distribution 11  leads  to  the  division  of 
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Australia  by  an  arbitrary  east  and  west  line,  and  a  union  of  the 
northern  two-thirds  with  New  Guinea,  the  southern  third  with 
New  Zealand.  Hardly  less  unnatural  is  the  supposed  equiva- 
lence of  South  Africa  (the  African  temperate  realm)  to  all 
tropical  Africa  and  Asia,  including  Madagascar  (the  Indo- 
Africau  tropical  realm).  South  Africa  has,  it  is  true,  some 
striking  peculiarities ;  but  they  are  absolutely  unimportant  as 
compared  with  the  great  and  radical  differences  between  tropical 
Africa  and  tropical  Asia.  On  these  examples  we  may  fairly 
rest  our  rejection  of  Mr.  Allen's  scheme. 

We  must  however  say  a  few  words  on  the  zoo-geographical 
nomenclature  proposed  in  the  same  paper,  which  seems  also 
very  objectionable.  The  following  terms  are  proposed  :  realm, 
region,  province,  district,  fauna  and  flora  ;  the  first  being  the 
highest,  the  last  the  lowest  and  smallest  sub-division.  Con- 
sidering that  most  of  these  terms  have  been  used  in  very  different 
senses  already,  and  that  no  means  of  settling  their  equivalence 
in  different  parts  of  the  globe  has  been  even  suggested,  such  a 
complex  system  must  lead  to  endless  confusion.  Until  the 
whole  subject  is  far  better  known  and  its  first  principles  agreed 
upon,  the  simpler  and  the  fewer  the  terms  employed  the  better  ; 
and  as  "  region  "  was  employed  for  the  primary  divisions  by 
Mr.  Sclater,  eighteen  years  ago,  and  again  by  Mr.  Andrew 
Murray,  in  his  Geographical  Distribution  of  Mammals;  nothing 
but  obscurity  can  result  from  each  writer  using  some  new,  and 
doubtfully  better,  term.  For  the  sub-divisions  of  the  regions 
no  advantage  is  gained  by  the  use  of  a  distinct  term — "  pro- 
vince"— which  has  been  used  (by  Swainson)  for  the  primary 
divisions,  and  which  does  not  itself  tell  jrou  what  rank  it  holds  ; 
whereas  the  term  "  sul»-region  "  speaks  for  itself  as  being  un- 
mistakably next  in  subordination  to  region,  and  this  clearness  of 
meaning  gives  it  the  preference  over  any  independent  term. 
As  to  minor  named  sub-divisions,  they  seem  at  present  uncalled 
for;  and  till  the  greater  divisions  are  themselves  generally 
agreed  on,  it  seems  better  to  adopt  no  technical  names  for  what 
must,  for  a  long  time  to  come,  be  indeterminate. 

Docs  the  Arctic  Fauna  characterize  an  independent  Region. — 
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The  proposal  to  consider  the  Arctic  regions  as  constituting  one  of 
the  primary  zoological  divisions  of  the  globe,  has  been  advocated 
by  many  naturalists.  Professor  Huxley  seems  to  consider  it 
advisable,  and  Mr.  Allen  unhesitatingly  adopts  it,  as  well  as  an 
"  antarctic "  region  to  balance  it  in  the  southern  hemisphere. 
The  reason  why  an  "  Arctic  Region  "  finds  no  place  in  this  work 
may  therefore  be  here  stated. 

No  species  or  group  of  animals  can  properly  be  classed  as 
"  arctic,"  which  does  not  exclusively  inhabit  or  greatly  prepon- 
derate in  arctic  lauds.  For  the  purpose  of  establishing  the 
need  of  an  "  arctic  "  zoological  region,  we  should  consider  chiefly 
such  groups  as  are  circumpolar  as  well  as  arctic ;  because,  if 
they  are  confined  to,  or  greatly  preponderate  in,  either  the 
eastern  or  western  hemispheres,  they  can  be  at  once  allocated  to 
the  Nearctic  or  Palaearctic  regions,  and  can  therefore  afford  no 
justification  for  establishing  a  new  primary  division  of  the 
globe. 

Thus  restricted,  only  three  genera  of  land  mammalia  are  truly 
arctic :  Gulo,  Afi/odes,  and  Hawjifer.  Two  species  of  widely 
dispersed  genera  are  also  exclusively  arctic,  Ursus  marilimus 
and  VuJpes  lagopus. 

Exclusively  arctic  birds  are  not  much  more  numerous.  Of 
land  birds  there  are  only  three  genera  (each  consisting  of  but  a 
single  species),  Pinicola,  Xydca,  and  Surnia.  Lagopus  is  cir- 
cumpolar, but  the  genus  has  too  wide  an  extension  in  the 
temperate  zone  to  be  considered  arctic.  Among  aquatic  birds 
we  have  the  genus  of  ducks,  Somateria  ;  three  genera  of  Uriida?, 
Uriat  Catarradcs,  and  Mergulm ;  and  the  small  family  Alcida;, 
consisting  of  the  genera  Alca  and  Fratcrcida,  Our  total  then 
is,  three  genera  of  mammalia,  three  of  land,  and  six  of  aquatic 
birds,  including  one  peculiar  family. 

In  the  southern  hemisphere  there  is  only  the  single  genus 
Aptawdytcs  that  can  be  classed  as  antarctic ;  and  even  that  is 
more  properly  south  temperate. 

In  dealing  with  this  arctic  fauna  we  have  two  courses  open 
to  us ;  we  must  cither  group  them  with  the  other  species  and 
genera  which  are  common  to  the  two  northern  regions,  or  we 
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must  form  a  separate  primary  region  for  them.  As  a  matter  of 
convenience  the  former  plan  seems  the  best ;  and  it  is  that 
which  is  in  accordance  with  our  treatment  of  other  intermediate 
tracts  which  contain  special  forms  of  life.  The  great  desert 
zone,  extending  from  the  Atlantic  shores  of  the  Sahara  across 
Arabia  to  Central  Asia,  is  a  connecting  link  between  the  Pala> 
nretic,  Ethiopian,  and  Oriental  regions,  and  contains  a  number 
of  "  desert"  forms  wholly  or  almost  wholly  restricted  to  it ;  but 
the  attempt  to  define  it  as  a  separate  region  would  introduce 
difficulty  aud  confusion.  Neither  to  the  "desert"  nor  to  the 
"arctic"  regions  could  any  defined  limits,  either  geographical 
or  zoological,  be  placed ;  and  the  attempt  to  determine  what 
species  or  genera  should  be  allotted  to  them  would  prove  an 
insoluble  problem.  The  reason  perhaps  is,  that  both  are  essen- 
tially unstable,  to  a  much  greater  extent  than  those  great  masses 
of  land  with  more  or  less  defined  barriers,  which  constitute  our 
six  regions.  The  Arctic  Zone  has  been,  within  a  recent  geologi- 
cal period,  both  vastly  more  extensive  and  vastly  less  extensive 
than  it  is  at  present.  At  a  not  distant  epoch  it  extended  over 
half  of  Europe  and  of  North  America.  At  an  earlier  date  it 
appears  to  have  vanished  altogether ;  since  a  luxuriant  vegeta- 
tion of  tall  deciduous  trees  and  broad-leaved  evergreens 
nourished  within  ten  degrees  of  the  Pole  !  The  great  deserts 
have  not  improbably  been  equally  fluctuating;  hence  neither 
the  one  nor  the  other  can  present  that  marked  individuality 
in  their  forms  of  life,  which  seems  to  have  arisen  only  when 
extensive  tracts  of  land  have  retained  some  considerable  sta- 
bility both  of  surface  and  cli Hiatal  conditions,  during  periods 
sufficient  for  the  development  and  co-adaptation  of  their  several 
assemblages  of  plants  and  animals. 

AVe  must  also  consider  that  there  is  no  geographical  difficulty 
in  dividing  the  Arctic  Zone  between  the  two  northern  regions. 
The  only  debateable  lands,  Greenland  and  Iceland,  are  generally 
admitted  to  belong  respectively  to  America  and  Europe. 
Neither  is  there  any  zoological  difficulty ;  for  the  laud  mam- 
malia and  birds  are  on  the  whole  wonderfully  restricted  to  their 
respective  regions  even  in  high  latitudes ;  and  the  aquatic  forms 
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are,  for  our  present  purpose,  of  much  less  importance.  As  a 
primary  division  the  "Arctic  region  "  would  be  out  of  all  pro- 
portion to  the  other  six,  whether  as  regards  its  few  peculiar 
types  or  the  limited  number  of  forms  and  species  actually  in- 
habiting it ;  but  it  comes  in  well  as  a  connecting  link  between 
two  regions,  where  the  peculiar  forms  of  both  are  specially  modi- 
fied ;  and  is  in  this  respect  quite  analogous  to  the  great  desert 
zone  above  referred  to. 

I  now  proceed  to  characterize  briefly  the  six  regions  adopted 
in  the  present  work,  together  with  the  sub-regions  into  which 
they  may  be  most  conveniently  and  naturally  divided,  as  shown 
in  our  general  map. 

Falccarctic  Region. — This  very  extensive  region  comprises  all 
temperate  Europe  and  Asia,  from  Iceland  to  Behring's  Straits  and 
from  the  Azores  to  Japan.  Its  southern  boundary  is  some- 
what indefinite,  but  it  seems  advisable  to  comprise  in  it  all 
the  extra- tropical  part  of  the  Sahara  and  Arabia,  and  all 
Persia,  Cabul,  and  Beloochistan  to  the  Indus.  It  comes  down 
to  a  little  below  the  upper  limit  of  forests  in  the  Himalayas, 
and  includes  the  larger  northern  half  of  China,  not  quite  so 
far  down  the  coast  as  Amoy.  It  lias  been  said  that  this 
region  differs  from  the  Oriental  by  negative  characters  only ;  a 
host  of  tropical  families  and  genera  being  absent,  while  there  is 
little  or  nothing  but  peculiar  species  to  characterize  it  abso- 
lutely. This  however  is  not  true.  The  Palaearctic  region  is  well 
characterized  by  possessing  3  families  of  vertebrata  peculiar 
to  it,  as  well  as  35  peculiar  genera  of  mammalia,  and  57 
of  birds,  constituting  about  one-third  of  the  total  number  it 
possesses.  These  are  amply  sufficient  to  characterize  a  region 
positively  ;  but  we  must  also  consider  the  absence  of  many  im~ 
portant  groups  of  the  Oriental,  Ethiopian,  and  Nearctic  regions; 
and  we  shall  then  find,  that  taking  positive  and  negative 
characters  together,  and  making  some  allowance  for  the  neces- 
sary poverty  of  a  temperate  as  compared  with  tropical  regions, 
the  Palaearctic  is  almost  as  strongly  marked  and  well  defined  as 
any  other. 

Sub-divisions  of the  Palccardic  Region. — These  are  by  no  means 
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so  clearly  indicated  as  in  some  of  the  other  regions,  and  they  are 
adopted  more  for  convenience  than  because  they  are  very  natural 
or  strongly  marked. 

The  first,  or  European  sub-region,  comprises  Central  and 
Northern  Europe  as  far  South  as  the  Pyrenees,  the  Maritime 
and  Dinaric  Alps,  the  Balkan  mountains,  the  Black  Sea.  and  the 
Caucasus.  On  the  east  the  Caspian,  sea  and  the  Ural  mountains 
seem  the  most  obvious  limit ;  but  it  is  doubtful  if  they  form  the 
actual  boundary,  which  is  perhaps  letter  marked  by  the  valley 
of  the  Irtish,  where  a  pre-glacial  sea  almost  certainly  connected 
the  Aral  and  Caspian  seas  with  the  Arctic  ocean,  and  formed 
an  effective  barrier  which  must  still,  to  some  extent,  influence 
the  distribution  of  animals. 

The  next,  or  Mediterranean  sub-region,  comprises  South 
Europe,  North  Africa  with  the  extra-tropical  portion  of  the 
Sahara,  and  Egypt  to  about  the  first  or  second  cataracts ;  and 
eastward  through  Asia  Minor,  Persia,  and  Cabul,  to  the  deserts 
of  the  Indus. 

The  third,  or  Siberian  sub-region,  consists  of  all  north  and 
central  Asia  north  of  Herat,  as  far  as  the  eastern  limits  of  the 
great  desert  plateau  of  Mongolia,  and  southward  to  about  the 
upper  limit  of  trees  on  the  Himalayas. 

The  fourth,  or  Manchurian  sub-region,  consists  of  Japan  and 
North  China  with  the  lower  valley  of  the  Amoor;  and  it  should 
probably  be  extended  westward  in  a  narrow  strip  along  the 
Himalayas,  embracing  about  1,000  or  2,000  feet  of  vertical 
distance  below  the  upper  limit  of  trees,  till  it  meets  an  eastern 
extension  of  the  Mediterranean  sub-region  a  little  beyond  Simla. 
These  extensions  are  necessary  to  avoid  passing  from  the  Oriental 
region,  which  is  essentially  tropical,  directly  to  the  Siberian  sub- 
region,  which  has  an  extreme  northern  character ;  whereas  the 
Mediterranean  and  Manchurian  sub-regions  are  more  temperate 
in  climate.  It  will  be  found  that  between  the  upper  limit  of 
most  of  the  typical  Oriental  groups  and  the  Thibetan  or  Siberian 
fauna,  there  is  a  zone  in  which  many  forms  occur  common  to 
temperate  China.  This  is  especially  the  case  among  the  phea- 
sants nnd  finches. 
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Ethiopian  Region. — The  limits  of  this  region  have  been  indi- 
cated by  the  definition  of  the  Palaearctic  region.  Besides  Africa 
south  of  the  tropic  of  Cancer,  and  its  islands,  it  comprises  the 
southern  half  of  Arabia. 

This  region  has  been  said  to  be  identical  in  the  main  charac- 
ters of  its  mammalian  fauna  with  the  Oriental  region,  and  has 
therefore  been  united  with  it  by  Mr.  A.  Murray.  Most  impor- 
tant differences  have  however  been  overlooked,  as  the  following 
summary  of  the  peculiarities  of  the  Ethiopian  region  will,  I 
think,  show. 

It  possesses  22  peculiar  families  of  vertebrates ;  90  peculiar 
genera  of  mammalia,  being  two-thirds  of  its  whole  number ; 
and  179  peculiar  genera  of  birds,  being  three-fifths  of  all  it 
possesses.  It  is  further  characterized  by  the  absence  of  several 
families  and  genera  which  range  over  the  whole  northern 
hemisphere,  details  of  which  will  be  found  in  the  chapter 
treating  of  the  region.  There  are,  it  is  true,  many  points 
of  resemblance,  not  to  be  wondered  at  between  two  tropical 
regions  in  the  same  hemisphere,  and  which  have  evidently  been 
at  one  time  more  nearly  connected,  both  by  intervening  lands 
and  by  a  different  condition  of  the  lands  that  even  now  connect 
them.  But  these  resemblances  only  render  the  differences  more 
remarkable ;  siuce  they  show  that  there  has  been  an  ancient  and 
long-continued  separation  of  the  two  regions,  developing  a  dis- 
tinct fauna  in  each,  and  establishing  marked  specialities  which 
the  temporary  intercommunication  and  immigration  has  not 
sufficed  to  remove.  The  entire  absence  of  such  wide-spread 
groups  as  bears  and  deer,  from  a  country  many  parts  of  which 
are  well  adapted  to  them,  and  in  close  proximity  to  regions 
where  they  abound,  would  alone  mark  out  the  Ethiopian  region 
as  one  of  the  primary  divisions  of  the  earth,  even  if  it  possessed 
a  less  number  than  it  actually  does  of  peculiar  family  and 
generic  groups. 

Sub-divisions  of  the  Ethiopian  Region. — The  African  conti- 
nent south  of  the  tropic  of  Cancer  is  more  homogeneous  in  its 
prominent  and  superficial  zoological  features  than  most  of  the 
other  regions,  but  there  are  nevertheless  important  and  deep- 
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seated  local  peculiarities.  Two  portions  can  be  marked  off  as 
possessing  many  peculiar  forms;  the  luxuriant  forest  district 
of  equatorial  West  Africa,  and  the  southern  extremity  or  Cape 
district.  The  remaining  portion  has  no  well-marked  divisions, 
and  a  large  proportion  of  its  animal  forms  range  over  it  from 
Nubia  aud  Abyssinia,  to  Senegal  on  the  one  side  and  to  the 
Zambesi  on  the  other;  this  forms  our  first  or  East- African 
sub-region. 

The  second,  or  West  African  sub-region  extends  along  the 
coast  from  Senegal  to  Angola,  and  inland  to  the  sources  of  the 
Shary  and  the  Congo. 

The  third,  or  South  African  sub-region,  comprises  the  Cape 
Colony  and  Natal,  and  is  roughly  limited  by  a  line  from  Delagoa 
Bay  to  Walvish  Bay. 

The  fourth,  or  Malagasy  sub-region,  consists  of  Madagascar  and 
the  adjacent  islands,  from  Rodriguez  to  the  Seychelles  ;  and  this 
differs  so  remarkably  from  the  continent  that  it  has  been  pro- 
posed to  form  a  distinct  primary  region  for  its  reception.  Its 
productions  are  indeed  highly  interesting;  since  it  possesses 
3  families,  and  2  sub- families  of  mammals  peculiar  to  itself, 
while  almost  all  its  genera  are  peculiar.  Of  these  a  few 
show  Oriental  or  Ethiopian  affinities,  but  the  remainder  are 
quite  isolated.  Turning  to  other  classes  of  animals,  we  find 
that  the  birds  are  almost  as  remarkable ;  but,  as  might  be 
expected,  a  larger  number  of  genera  are  common  to  surround- 
ing countries.  More  than  30  genera  are  altogether  peculiar, 
and  some  of  these  are  so  isolated  as  to  require  to  be  classed 
in  separate  families  or  sub*faniilies.  The  African  affinity  is  how- 
ever here  more  strongly  shown  by  the  considerable  number  (13) 
of  peculiar  Ethiopian  genera  which  in  Madagascar  have  repre- 
sentative species.  There  can  be  no  doubt  therefore  about  Mada- 
gascar being  more  nearly  related  to  the  Ethiopian  than  to  any 
other  region ;  but  its  peculiarities  are  so  great,  that,  were  it  not 
for  its  small  size  and  the  limited  extent  of  its  fauna,  its  claim  to 
rank  as  a  separate  region  might  not  seem  unreasonable.  It  is 
true  that  it  is  not  poorer  in  mammals  than  Australia ;  but  that 
country  is  far  more  isolated,  and  cannot  be  so  decidedly  and 
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naturally  associated  with  any  other  region  as  Madagascar  can 
he  with  the  Ethiopian.  It  is  therefore  the  better  and  more 
natural  course  to  keep  it  as  a  sub-region ;  the  peculiarities  it 
exhibits  being  of  exactly  the  same  kind  as  those  presented  by 
the  Antilles,  by  New  Zealand,  and  even  by  Celebes  and  Ceylon, 
but  in  a  much  greater  degree. 

Oriental  Region. — On  account  of  the  numerous  objections 
that  have  been  made  to  naming  a  region  from  the  least  charac- 
teristic portion  of  it,  and  not  thinking  "  Malayan,"  proposed  by 
Mr.  Blanford,  a  good  term,  (as  it  has  a  very  circumscribed  and 
definite  meaning,  and  especially  because  the  "  Malay "  archi- 
l>elago  is  half  of  it  in  the  Australian  region,)  I  propose  to  use 
the  word  "  Oriental  "  instead  of  "  Indian,"  as  being  geographically 
applicable  to  the  whole  of  the  countries  included  in  the  region 
and  to  very  few  beyond  it ;  as  being  euphonious,  nnd  as  being 
free  from  all  confusion  with  terms  already  used  in  zoological 
geography.  I  trust  therefore  that  it  may  meet  with  general 
acceptance. 

This  small,  compact,  but  rich  and  varied  region,  consists  of 
all  India  and  China  from  the  limits  of  the  Fahearctic  region  ; 
all  the  Malay  peninsula  and  islands  as  far  east  as  Java  and 
Baly,  Borneo  and  the  Philippine  Islands ;  and  Formosa.  It  is 
positively  characterized  by  possessing  12  peculiar  families  of 
vertebrata ;  by  55  genera  of  land  mammalia,  and  165  genera 
of  land  birds,  altogether  confined  to  it;  these  peculiar  genera 
forming  in  each  case  about  one  half  of  the  total  number  it 
possesses. 

Sub-divisions  of  the  Oriental  region. — First  we  have  the 
Indian  sub-region,  consisting  of  Central  India  from  the  foot  of 
the  Himalayas  in  the  west,  and  south  of  the  Ganges  to  the 
east,  as  far  as  a  line  drawn  from  Goa  curving  south  and  up  to 
the  Kistna  river;  this  is  the  portion  which  has  most  affinity 
with  Africa. 

The  second,  or  Ceylonese  sub-region,  consists  of  the  southern 
extremity  of  India  with  Ceylon;  this  is  a  mountainous  forest 
region,  and  possesses  several  peculiar  forms  as  well  as  some 
Malayan  types  not  found  in  the  first  sub-region. 
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Next  we  have  the  Indo-Chinese  sub-region,  comprising  South 
China  and  Burmah,  extending  westward  along  the  Himalayan 
range  to  an  altitude  of  about  9,000  or  10,000  feet,  and  south- 
ward to  Tavoy  or  Tenasserim. 

The  last  is  the  Indo-Malayan  sub-region,  comprising  the 
Teninsula  of  Malacca  and  the  Malay  Islands  to  Baly,  Borneo, 
and  the  Philippines. 

On  account  of  the  absence  from  the  first  sub-region  of  many  of 
the  forms  most  characteristic  of  the  other  three,  and  the  number 
of  families  and  genera  of  mammalia  and  birds  which  occur  in  it 
and  also  in  Africa,  it  has  been  thought  by  some  naturalists  that 
this  part  of  India  has  at  least  an  equal  claim  to  be  classed  as  a 
part  of  the  Ethiopian  region.  This  question  will  be  found  fully 
discussed  in  Chapter  XII.  devoted  to  the  Oriental  region,  where 
it  is  shown  that  the  African  affinity  is  far  less  than  has  l»een 
represented,  and  that  in  all  its  essential  features  Central  India  is 
wholly  Oriental  in  its  fauna. 

Before  leaving  this  region  a  few  words  may  be  said  about 
Lemuria,  a  name  proposed  by  Mr.  Sclater  for  the  site  of*  a  sup- 
posed submerged  continent  extending  from  Madagascar  to  Ceylon 
and  Sumatra,  in  which  the  Lemuroid  type  of  animals  was  devel- 
oped. This  is  undoubtedly  a  legitimate  and  highly  proljable  sup- 
position, and  it  is  an  example  of  the  way  in  which  a  study  of  the 
geographical  distribution  of  animals  may  enable  us  to  reconstruct 
the  geography  of  a  bygone  age.  But  we  must  not,  as  Mr.  Blyth 
proposed,  make  this  hypothetical  land  one  of  our  actual  Zoo- 
logical, regions.  It  represents  what  was  probably  a  primary 
Zoological  region  iu  some  past  geological  epoch ;  but  what  that 
epoch  was  and  what  were  the  limits  of  the  region  in  question,  we 
are  quite  unable  to  say.  If  we  are  to  suppose  that  it  comprised 
the  whole  area  now  inhabited  by  Lemuroid  animals,  we  must 
make  it  extend  from  West  Africa  to  Burmah,  South  China,  and 
Celebes ;  an  area  which  it  possibly  did  once  occupy,  but  which 
cannot  be  formed  into  a  modern  Zoological  region  without  vio- 
lating much  more  important  affinities.  If,  on  the  other  hand, 
we  leave  out  all  those  areas  which  undoubtedly  belong  to  other 
regions,  we  reduce  lemuria  to  Madagascar  and  its  adjacent 
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islands,  which,  for  reasons  already  stated,  it  is  not  advisable  to 
treat  as  a  primary  Zoological  region.  The  theory  of  this  ancient 
continent  and  the  light  it  may  throw  on  existing  anomalies  of 
distribution,  will  be  more  fully  considered  in  the  geographical 
part  of  this  work. 

Australian  Region.— Mr.  Sclater's  original  name  seems  pre- 
ferable to  Professor  Huxley's,  "Austral-Asian;"  the  incon- 
venience of  which  alteration  is  sufficiently  shown  by  the  fact 
that  Mr.  Blyth  proposed  to  use  the  very  same  term  as  an 
appropriate  substitute  for  the  "  Indian  region "  of  Mr.  Sclater. 
Australia  is  the  great  central  mass  of  the  region ;  it  is  by  far  the 
richest  in  varied  and  highly  remarkable  forms  of  life;  and  it 
therefore  seems  in  every  way  fitted  to  give  a  name  to  the  region 
of  which  it  is  the  essential  element.  The  limits  of  this  region 
in  the  Pacific  are  somewhat  obscure,  but  as  so  many  of  the 
Pacific  Islands  are  extremely  pooT  zoologically,  this  is  not  of 
great  importance. 

tSub-dirvtions  of  the  Australian  Region. — The  first  sub-region 
is  the  Austro-Maiayan,  including  the  islands  from  Celebes  and 
Lombock  on  the  west  to  the  Solomon  Islands  on  the  east  The 
Australian  sub-region  comes  next,  consisting  of  Australia  and 
Tasmania.  The  third,  or  Polynesian  sub-region,  will  consist 
of  all  the  tropical  Pacific  Islands,  and  is  chiiracterized  by 
several  peculiar  genera  of  birds  which  are  all  allied  to  Australian 
types.  The  fourth,  consists  of  New  Zealand  with  Auckland, 
Chatham,  and  Norfolk  Islands,  and  must  be  called  the  New 
Zealand  sul>-region. 

The  extreme  peculiarities  of  New  Zealand,  due  no  doubt  to 
its  great  isolation  and  to  its  being  the  remains  of  a  more 
extensive  land,  have  induced  several  naturalists  to  suggest  that 
it  ought  justly  to  form  a  Zoological  region  by  itself.  But  the 
inconveniences  of  such  a  procedure  have  been  already  pointed 
out;  and  when  we  look  at  its  birds  as  a  whole  (they  being  the 
only  class  sufficiently  well  represented  to  found  any  conclusion 
upon)  we  find  that  the  majority  of  them  belong  to  Australian 
genera,  and  where  the  geuera  are  peculiar  they  are  most  nearly 
related  to  Australian  types.    The  preservation  in  these  islands 
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of  a  single  representative  of  a  unique  order  of  reptiles,  is,  as 
before  remarked,  of  the  same  character  as  the  preservation  of 
the  Proteus  in  the  caverns  of  Carniola  ;  and  can  give  the  locality 
where  it  happens  to  have  survived  no  claim  to  form  a  primary 
Zoological  region,  unless  supported  by  a  tolerably  varied  and 
distinctly  characterized  fauna,  such  as  never  exists  in  a  very 
restricted  and  insular  area. 

Neotropical  Region. — Mr.  Sclater's  original  name  for  this 
region  is  preserved,  because  change  of  pomenclature  is  always 
an  evil;  and  neither  Professor  Huxley's  suggested  alteration 
"  Austro-Colunibia,"  nor  Mr.  Sclater's  new  term  "  Dendrogaea," 
appear  to  be  improvements.  The  region  is  essentially  a  tropical 
one,  and  the  extra-tropical  portion  of  it  is  not  important 
enough  to  make  the  name  inappropriate.  That  proposed  by 
Professor  Huxley  is  not  free  from  the  same  kind  of  criticism, 
since  it  would  imply  that  the  region  was  exclusively  South 
American,  whereas  a  considerable  tract  of  North  America 
belongs  to  it  This  region  includes  South  America,  the 
Antilles  and  tropical  North  America ;  and  it  possesses  more 
peculiar  families  of  vertebrates  and  genera  of  birds  and  mam- 
malia than  any  other  region. 

Subdivisions  of  the  Neotropical  Region. — The  great  central 
mass  of  South  America,  from  the  shores  of  Venezuela  to  Paraguay 
and  Eastern  Peru,  constitutes  the  chief  division,  and  may  be 
termed  the  Brazilian  sub-region.  It  is  on  the  whole  a  forest 
country ;  its  most  remarkable  forms  are  highly  developed 
arboreal  types ;  and  it  exhibits  all  the  characteristics  of  this  rich 
and  varied  continent  in  their  highest  development. 

The  second,  or  Chilian  sub-region,  consists  of  the  open  plains, 
pampas,  and  mountains  of  the  southern  extremity  of  the  con- 
tinent ;  and  we  must  include  in  it  the  west  side  of  the  Andes  as 
far  as  the  limits  of  the  forest  near  Payta,  and  the  whole  of  the 
high  Andean  plateaus  as  far  as  4°  of  south  latitude;  which 
makes  it  coincide  with  the  range  of  the  Camelidaa  and  Chin- 
thillidre. 

The  third,  or  Mexican  sub-region,  consists  of  Central  America 
and  Southern  Mexico,  but  it  has  no  distinguishing  character- 
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istics  except  the  absence  of  some  of  the  more  highly  specialized 
Neotropical  groups.  It  is,  however,  a  convenient  division  as 
comprising  the  portion  of  the  North  American  continent  which 
belongs  zoologically  to  South  America. 

The  fourth,  or  Antillean  sub-region,  consists  of  the  West 
India  islands  (except  Trinidad  and  Tobago,  which  are  detached 
portions  of  the  continent  and  must  be  grouped  in  the  first  sub- 
region)  ;  and  these  reproduce,  in  a  much  less  marked  degree, 
the  phenomena  presented  by  Madagascar.  Terrestrial  mammals 
are  almost  entirely  wanting,  but  the  larger  islands  possess  three 
genera  which  are  altogether  peculiar  to  them.  The  birds  are 
of  South  American  forms,  but  comprise  many  peculiar  genera. 
Terrestrial  molluscs  are  more  abundant  and  varied  than  in  any 
part  of  the  globe  of  equal  extent;  and  if  these  alone  were 
considered,  the  Antilles  would  constitute  an  important  Zoological 
region. 

Nearctic  Region. — This  region  comprises  all  temperate  North 
America  and  Greenland.  The  arctic  lands  and  islands  beyond 
the  limit  of  trees  form  a  transitional  territory  to  the  Palsearctic 
rrgion,  but  even  here  there  are  some  characteristic  species. 
The  southern  limit  between  this  region  and  the  Neotropical  is  a 
little  uncertain  ;  but  it  may  be  drawn  at  about  the  Kio  Grande 
del  Norte  on  the  east  coast,  and  a  little  north  of  Mazatlan  on 
the  west ;  while  on  the  central  plateau  it  descends  much  farther 
south,  and  should  perhaps  include  all  the  open  highlands  of 
Mexico  and  Guatemala.  This  would  coincide  with  the  range  of 
several  characteristic  Nearctic  genera. 

Distinction  of  the  Nearctic  from  the  Palccarctic  Region. — The 
Nearctic  region  possesses  twelve  peculiar  families  of  vertebrates 
or  one-tenth  of  its  whole  number.  It  has  also  twenty-four 
peculiar  genera  of  mammalia  and  fifty-two  of  birds,  in  each 
case  nearly  one-third  of  all  it  possesses.  This  proportion  is  very 
nearly  the  same  rs  in  the  Palaiarctic  region,  while  the  number  of 
peculiar  families  of  vertebrata  is  very  much  greater.  It  has  been 
already  seen  that  both  Mr.  Blyth  and  Professor  Huxley  are 
disposed  to  unite  this  region  with  the  Palccarctic,  while  Pro- 
fessor Newton,  in  his  article  on  birds  in  the  new  edition  of  the 
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Encyclopedia  Britannica,  thinks  that  as  regards  that  class  it 
can  hardly  claim  to  be  more  than  a  sub-region  of  the  Neotropical. 
These  views  are  mutually  destructive,  but  it  will  be  shown  in 
the  proper  place,  that  on  independent  grounds  the  Nearctic 
region  can  very  properly  be  maintained. 

Subdivisions  of  the  Nearctic  Region. — The  sub-regions  here 
depeud  on  the  great  physical  features  of  the  country,  and  have 
been  in  some  cases  accurately  defined  by  American  naturalists. 
First  we  have  the  Californian  sub-region,  consisting  of  Cali- 
fornia and  Oregon — a  narrow  tract  between  the  Sierra  Nevada 
and  the  Pacific,  but  characterized  by  a  number  of  peculiar 
species  and  by  several  genera  found  nowhere  else  in  the  region. 

The  second,  or  Rocky  Mountain  sub-region,  consists  of  this 
great  mountain  range  with  its  plateaus,  and  the  central  plains 
and  prairies  to  about  100°  west  longitude,  but  including  New 
Mexico  and  Texas  in  the  South. 

The  third  and  most  important  sub-region,  which  may  be 
termed  the  Alleghanian,  extends  eastward  to  the  Atlantic,  in- 
cluding the  Mississippi  Valley,  the  Alleghany  Mountains,  and 
the  Eastern  United  States.  This  is  an  old  forest  district,  and 
contains  most  of  the  characteristic  animal  types  of  the  region. 

The  fourth,  or  Canadian  sub-region,  comprises  all  the  northern 
part  of  the  continent  from  the  great  lakes  to  the  Arctic  ocean  ; 
It  land  of  pine-forests  and  barren  wastes,  characterized  by  Arctic 
types  and  the  absence  of  many  of  the  genera  which  distin- 
guish the  more  southern  portions  of  the  region. 

Observations  on  tlie  series  of  Sub-regions. — The  t  wenty-four  sub- 
regions  here  adopted  were  arrived  at  by  a  careful  consideration 
of  the  distribution  of  the  more  important  genera,  and  of  the 
materials,  both  zoological  and  geographical,  available  for  their 
determination ;  and  it  was  not  till  they  were  almost  finally 
decided  on,  that  they  were  found  to  be  equal  in  number  through- 
out all  the  regions — four  in  each.  As  this  uniformity  is  of  great 
advantage  in  tabular  and  diagrammatic  presentations  of  the 
distribution  of  the  several  families,  I  decided  not  to  disturb 
it  unless  very  strong  reasons  should  appear  for  adopting  a  greater 
or  less  number  in  any  particular  case.    Such  however  have  not 


chap,  iv.]  ZOOLOGICAL  REGIONS.  81 


arisen ;  and  it  is  hoped  that  these  divisions  will  prove  as  satis- 
factory and  useful  to  naturalists  in  general  as  they  have  been  to 
the  author.  Of  course,  in  a  de-tailed  study  of  any  region  much 
more  minute  sub-division  may  be  required ;  but  even  in  that 
case  it  is  believed  that  the  sub-regions  here  adopted,  will  be 
found,  with  slight  modifications,  permanently  available  for  ex- 
hibiting general  results. 

I  give  here  a  table  showing  the  proportionate  richness  and 
speciality  of  each  region  as  determined  by  its  families  of  verte- 
brates and  genera  of  mammalia  and  birds  ;  and  also  a  general 
table  of  the  regions  and  sub-regions,  arranged  in  the  order  that 
seems  best  to  show  their  mutual  relations. 


Comparative  Richness  of  tfie  Six  Regions. 


Vi:rtebrata. 

Mammalia. 

BlHI>9. 

Rkoions. 

Pnn.i- 

Peculiar  | 

Peculiar 
pun 

Per 

| 

Peculiar 

Per 

families  i 

(it-iiora. 

centagr 

tit  ncra. 

1 

genera. 

centngo. 

Paliparctic... 

130 

3 

100 

35 

35 

174 

57 

33 

Ethiopian  ... 

174 

22 

140 

90 

04 

294 

179 

60 

Oriental  

104 

12 

118 

55 

40 

340 

105 

48 

Australian... 

141 

30 

72 

44 

01 

298 

1*9 

64 

Neotropical.. 

168 

44 

130 

103 

79 

083 

570 

86 

122 

12 

74 

24 

32 

101) 

52 

31 

Table  ok  Regions  and  Sum-regions. 


Suh- region*. 

Remark*. 

I.  Pahearctie... 
II.  Ethiopian  ... 

1.  North  E.irope. 

2.  Mediterranean  (or  S.  Eu.) 

3.  Siberia. 

4.  Manchuria  (or  Japan) 

1.  East  Africa. 

2.  West  Africa. 

3.  South  Africa. 

4.  Madagascar. 

Transition  to  Ethiopian. 
Transition  to  Nearctic. 
Transition  to  Oriental. 

Transition  to  Palsearctic. 
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Table  or  Regions  and  ScB-nsoioNs — continue!. 


Rogtona. 


III.  Oriental  


IV.  Australian. 


V.  Neotropical. 


VI.  Nearctic  


Bab- regions, 


1 .  H  indostan  (or  Central  ImL 

2.  Ceylon. 

3.  Indo-China  (or  Himalayas; 

4.  Indo-Malaya. 

1.  Austro- Malaya. 

2.  Australia, 

3.  Polynesia. 

4.  New  Zealand. 

1.  Chili  (or  S.  Temp.  Am.) 

2.  Brazil. 

3.  Mexico  (or  Trop.  N.  Am.) 

4.  Antilles. 

1.  California. 

2.  Rocky  Mountains. 

3.  A  Mechanics  (or  East  U.  S.) 

4.  Canada, 


Hrmi»rks. 


Transition  to  Ethiopian. 

Transition  to  Palaxirctic. 
Transition  to  Australian. 

Transition  to  Oriental. 


Transition  to  Neotropical. 
Transition  to  Australian. 
Transition  to  Nearctic 

Transition  to  Neotropical. 
Transition  to  PaloBarctic. 
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CLASSIFICATION    AS  AFFECTING  THE    STUDY    OF  GEOGRAPHICAL 

DISTRIBUTION. 

A  little  consideration  will  convince  us,  that  no  inquiry  info 
the  causes  and  laws  which  determine  the  geographical  distribu- 
tion of  animals  or  plants  can  lead  to  satisfactory  results,  unless 
we  have  a  tolerably  accurate  knowledge  of  the  affinities  of  the 
several  species,  genera,  and  families  to  each  other;  in  other 
words,  we  require  a  natural  classification  to  work  upon.  Let  us, 
for  example,  take  three  animals — a,  b,  and  c— which  have  a 
general  external  resemblance  to  each  other,  and  are  usually 
considered  to  be  really  allied ;  and  let  us  suppose  that  a  and  b 
inhabit  the  same  or  adjacent  districts,  while  c  is  found  far  away 
on  the  other  side  of  the  globe,  with  no  animals  at  all  resembling 
it  in  any  of  the  intervening  countries.  We  should  here  have  a 
difficult  problem  to  solve ;  for  we  should  have  to  show  that  the 
general  laws  by  which  we  account  for  the  main  features  of 
distribution,  will  explain  this  exceptional  case.  But  now,  sup- 
pose some  comparative  anatomist  takes  these  animals  in  hand, 
and  finds  that  the  resemblance  of  c  to  a  and  b  is  only  superficial, 
while  their  internal  structure  exhibits  marked  and  important 
differences ;  and  that  c  really  belongs  to  another  group  of 
animals,  d,  which  inhabits  the  very  region  in  which  c  was 
found— and  we  should  no  longer  have  anything  to  explain. 
This  is  no  imaginary  case.  Up  to  a  very  few  years  ago  a 
curious  Mexican  animal,  Bazsaris  astula,  was  almost  always 
classed  in  the  civet  family  (Viverridae),  a  group  entirely  con- 
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fined  to  Africa  and  Asia ;  but  it  has  now  been  conclusively 
shown  by  Professor  Flower  that  its  real  affinities  are  with  the 
racoons  (Procyonidae),  a  group  confined  to  North  and  South 
America.  In  another  case,  however,  an  equally  careful  exami- 
nation shows,  that  an  animal  peculiar  to  the  Himalayas  (JElurus 
fidgcns)  has  its  nearest  ally  in  the  Ccrcoteptes  of  South  America. 
Here,  therefore,  the  geographical  difficulty  really  exists,  and  any 
satisfactory  theory  of  the  causes  that  have  led  to  the  existing 
distribution  of  living  things,  must  be  able  to  account,  more  or 
less  definitely,  for  this  and  other  anomalies.  From  these  cases 
it  will  be  evident,  that  if  any  class  or  order  of  animals  is  very 
imperfectly  known  and  its  classification  altogether  artificial,  it  is 
useless  to  attempt  to  account  for  the  anomalies  its  distribution 
may  present ;  since  those  anomalies  may  be,  to  a  great  extent, 
due  to  false  notions  as  to  the  affinities  of  its  component  species. 

According  to  the  laws  and  causes  of  distribution  discussed  in 
the  preceding  chapters,  we  should  find  limited  and  defined 
distribution  to  be  the  rule,  universal  or  indefinite  distribution  to 
be  the  exception,  in  every  natural  group  corresponding  to  what 
are  usually  regarded  as  families  and  genera ;  and  so  much  is 
this  the  case  in  nature,  that  when  we  find  a  group  of  this 
nominal  rauk  scattered  as  it  were  at  random  over  the  earth,  we 
have  a  strong  presumption  that  it  is  not  natural ;  but  is,  to  a 
considerable  extent,  a  haphazard  collection  of  species.  Of  course 
this  reasoning  will  only  apply,  in  cases  where  there  are  no 
unusual  means  of  dispersal,  uor  any  exceptional  causes  which 
might  determine  a  scattered  distribution. 

From  the  considerations  now  adduced  it  becomes  evident,  that 
it  is  of  the  first  importance  for  the  success  of  our  inquiry  to 
secure  a  natural  classification  of  animals,  especially  as  regards 
the  families  and  genera.  The  higher  groups,  such  as  classes  and 
orders,  are  of  less  importance  for  our  purpose ;  because  they  are 
almost  always  widely  and  often  universally  distributed,  except 
those  which  are  so  small  as  to  be  evidently  the  nearly  extinct 
representatives  of  a  once  more  extensive  series  of  forms.  We 
now  proceed  to  explain  the  classification  to  be  adopted,  as  low 
down  as  the  series  of  families.    To  these,  equivalent  English 
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names  are  given  wherever  they  exist,  in  order  that  readers  pos- 
sessing no  technical  knowledge,  may  form  some  conception  of 
the  meaning  of  the  term  "  family  "  in  zoology. 

The  primary  divisions  of  the  animal  kingdom  according  to 
two  eminent  modern  authorities  are  as  follows  : 


Ul'XLET. 

Classification  of  Animals  (1809). 

1.  Protozoa  ) 

2.  Infusoria) 

3.  Ccelenterata 

4.  Annuloida 

5.  Annulosa 

6.  Molluscoida 

7.  Mollusca 

8.  Vertebrata 


Cakur  and  Geratakker. 
Handbueh  der  Zoologio  (1868). 

1.  Protozoa. 

2.  Ccelenterata. 

3.  Echlnodermata. 
(  4.  Vermes. 

(5.  Arthropoda. 

6.  Molluscoida. 

7.  Mollusca. 

8.  Vertebrata. 


For  reasons  already  stated  it  is  only  with  the  fifth,  seventh, 
and  eighth  of  these  groups  that  the  present  work  proposes  to 
deal ;  and  even  with  the  fifth  and  seventh  only  partially  and  in 
the  most  general  way. 

The  classes  of  the  vertebrata,  according  to  both  the  authors 
above  quoted,  are:  1.  Mammalia.  2.  Aves.  3.  Keptilia!  4. 
Amphibia.    5.  Pisces,  in  which  order  they  will  be  taken  here. 

The  sub-classes  and  orders  of  mammalia  are  as  follows  : 


MAMMALIA. 

Huxley  (1869),  Flower  (1870). 

1.  Primates 

2.  Chiroptera  ... 

3.  Insectivora  ... 

4.  Carnivore  ... 

6.  Cetacea  ) 

6.  Sirenia  } 

7.  Ungulata 

8.  Proboscidea . . . 

9.  Hyracoidea  ... 
10.  Rodentia 
.11.  Edentata  ... 

Didelphia   12.  Marsupialia ... 

Ornithodelphia    13.  Monotremata 


... 

... 
... 
... 
. . . 
... 
. . . 


Carus  (1868). 

1.  Primates. 

5.  Prosimii. 

2.  Chiroptera. 

3.  Insectivora. 

6.  Carnivora. 

7.  Pinnipcdia. 

12.  Natantia. 

10.  Artiodactyla, 

11.  Perissodactyla. 
9.  Proboscidea. 

8.  Lamnungia. 

4.  Rodentia, 

13.  Bruta. 

14.  Marsupialia. 

15.  Monotremata. 
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The  above  scries  of  orders  is  arranged  according  to  Professor 
Flower's  Osteology  of  Mammalia,  and  they  will  follow  in  this 
succession  throughout  my  work.  Professor  Huxley  arranges 
the  same  orders  in  a  different  series. 

In  determining  the  manner  in  which  the  several  orders  shall 
be  subdivided  into  families,  I  have  been  guided  in  my  choice  of 
classifications  mainly  by  the  degree  of  attention  the  author  ap- 
p2ars  to  have  paid  to  the  group,  and  his  known  ability  as  a 
systematic  zoologist ;  and  in  a  less  degree  by  considerations  of 
convenience  as  regards  the  special  purposes  of  geographical  dis- 
tribution. In  many  cases  it  is  a  matter  of  great  doubt  whether 
a  certain  group  should  form  several  distinct  families  or  be  united 
into  one  or  two ;  but  one  method  may  bring  out  the  peculiarities 
of  distribution  much  better  than  the  other,  and  this  is,  in  our 
case,  a  sufficient  reason  for  adopting  it. 

For  the  Primates  I  follow,  with  some  modifications,  the 
classification  of  Mr.  St.  George  Mivart  given  in  his  article 
"  Apes"  in  the  new  edition  of  the  Encyclopa-dia  I>ritannica,  and 
in  his  paper  in  the  Proceedings  of  the  Zoological  Society  of  London, 
18G6,  p.  547.    It  is  as  follows  : 

Order— PRIMATES,  divided  into  two  Sub-orders  : 
I.  Anthropoidea. 
II.  Lemuroidea. 

Sub-order— Anturofoidea. 
Futu. 

Hominidaj    Man. 

{1.  Simiida?   Anthropoid  Apes. 

2.  Semnopithecidaj    ...  Old-world  Monkeys. 

3.  Cynopithecidas      . . .  Baboons  and  Macaques. 

J  4.  Cebidoe   American  Monkeys. 

 |  5.  Hapalidaj    Marmosets. 

Sub-order—  Lemuroidea. 

Finn 

6.  Lemurido?    Lemurs. 

7.  Tarsiidae    Tarsiers. 

8.  Chiromyidaj    Aye-ayes. 

Omitting  man  (for  reasons  stated  in  the  preface)  the  three 
first  families  are  considered  by  Professor  Mivart  to  be  sub- 
families of  Simiidaj;  but  as  the  geographical  distribution  of 
the  Old  World  apes  is  especially  interesting,  it  is  thought 


Simii 
Cebii 
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better  to  treat  them  as  families,  a  rank  which  is  claimed  for  the 
anthropoid  apes  by  many  naturalists. 

As  no  good  systematic  work  on  the  genera  and  species  of  bats 
has  been  yet  published,  I  adopt  the  five  families  as  generally 
used  in  this  country,  with  the  genera  as  given  in  the  papers  of 
Dr.  J.  E.  Gray  and  Mr.  Tomes.  A  monograph  by  Dr.  Peters 
has  long  been  promised,  and  his  outline  arrangement  was 
published  in  1865,  but  this  will  perhaps  be  materially  altered 
when  the  work  appears. 


Ordcr-CHIROPTERA. 


Fmgivora 
Insectivora 


ilstiophora 
Gyninorhini 


Farn. 

Pteropidee 


(  10.  Phyllostomidaj 
}  11. 

I 


Rhinolophidre 

12.  Vespertilionida; 

13.  Noctilionidae 


Fruit-eating  Bats. 
Leaf- nosed  Bats. 
Horse-shoe  Bats. 
True  Bats. 
Dog-headed  ^aU. 


The  genera  of  Chiroptera  are  in  a  state  of  great  confusion,  the 
names  used  by  different  authors  being  often  not  at  all  compar- 
able, so  that  the  few  details  given  of  the  distribution  of  the 
bats  are  not  trustworthy.  We  have  therefore  made  little  use 
of  this  order  in  the  theoretical  part  of  the  work. 

The  osteology  of  the  Insectivora  has  been  very  carefully 
worked  out  by  Professor  Mivart  in  the  Jounral  of  Anatomy 
and  Physiology  (Vol.  ii.,  p.  380),  and  I  follow  his  classification 
as  given  there,  and  in  the  Proceedings  of  the  Zoological  Society 
(1871). 


Order— INSECTIVORA. 

Fain. 

14.  Galeopithecidic 

15.  Macroscelidichc 

16.  TupaiidtB   

17.  Erinaceidae  

18.  Centetida;   

19.  Potaniogalidte 

20.  Chrysochlorida; 

21.  Talpidie   

22.  Soncidoo 


Flying  Lemurs. 
Elephant  Shrews. 
Squirrel  Shrews. 
Hedgehogs. 
Tenrecs. 
Otter  Shrew. 
Golden  Moles. 
Moles. 
Shrews. 


The  next  order,  Carnivora,  lias  been  studied  in  detail  by 
Professor  Flower ;  and  I  adopt  the  classification  given  by  him  in 
the  Proceedings  of  the  Zoological  Society,  18C9,  p.  4. 
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Onler-CAKNIYOUA. 
Kmu. 

.  23.  Felida  ... 

\  2i.  Cryptoproctida? 
yEluruidca  x  'l-u  Viverridaj 


Fissipedia  (>oiaea 


j  26.  ProtelidiB 
v27.  Hyu  nidic 


Arctoidea 


Pinniped!* 


Canid* 

Mustelidaj 
Procyonida* 
/Elurida* ... 
I'rfiidnc  ... 
Otariidac ... 
Trichechidu.- 
Phocida.'.... 


( 'ats,  Lion,  &c. 
.  Crvptoprocta. 
.  Civets. 
.  Aard-wolf. 
II  y  a.' nas. 
Dojjs,  Foxes,  &c. 
Weasels. 
Racoons. 
.  Pandas. 

Bears. 
.    Fared  Seals.  • 
.  Walrus. 

.  Seals. 

The  Cctacca  is  one  of  those  orders  the  classification  of  which 
is  very  unsettled.  The  animals  comprising  it  are  so  huge,  and 
there  is  so  much  difficulty  in  preserving  them,  that  only  a  very 
few  species  are  known  with  anything  like  completeness.  A  con- 
siderable number  of  genera  and  species  have  been  described  or 
indicated;  but  as  many  of  these  are  founded  on  imperfect  speci- 
mens of  perhaps  a  single  individual,  it  is  not  to  be  wondered  at 
that  those  few  naturalists  who  occupy  themselves  with  the  study 
of  these  large  animals,  cannot  agree  as  to  the  proper  mode  of  group- 
ing them  into  natural  families.  They  are,  however,  of  but  little 
importance  to  us,  as  almost  all  the  species  inhabit  the  ocean,  and 
of  only  a  few  of  them  can  it  be  said  that  anything  is  accurately 
known  of  their  distribution.  I  therefore  consider  it  l>est  to  follow 
Professor  Carus,  who  makes  a  smaller  number  of  families ;  but 
I  give  also  the  arrangement  of  Dr.  Gray  in  his  British  Museum 
catalogue  of  whales  and  seals,  as  modified  subsequently  in 
the  Proceedings  of  Zoological  Society,  1S70,  p.  772.  The  Zeu- 
glodontidffi,  a  family  of  extinct  tertiary  whales,  are  classed  by 
Professors  Owen  and  Carus  between  Cetacea  and  Sirenia,  while 
Professor  Huxley  considers  them  to  have  been  carnivorous  and 
allied  to  the  seals. 
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Order- CETACEA. 


Fun.  (Carus). 

Sub-order  I.—  J  Bala?nidae 
Mystaceti.    |  Balwnoptcrida) 
' Catodontidaj  ... 


Sub-order  II.— 
Odontoceti. 


Hyperoodontidoe 
Monodontidse 

Delphinidae  ... 


Extinct  family  Zeuglodontida?. 


...  ... 


...    •• • 


Fani.  (Gray). 

36.  Bala?nidae. 

37.  Balamopterida?. 

38.  Catodontidte. 

f  Hyperoodontidoe. 

39.  JEpiodontiduj. 
I  X  Lplii.nl,- ■. 

40.  (Part  of  Delphinida?.) 
TlatanLstida?. 
Iniada). 
Delphinida;. 

41.  ^  Globiocephalidac. 
Orcada?. 
Belugidai. 
Pontoporiadre. 


Order— SIKENIA. 

The  order  Sirenia,  comprising  the  sea-cows,  consists  of  a  single 
family : 

Family  42.  Manatida?. 

The  extensive  order  Ungulata  comprises  the  three  orders 
Pachydermata,  Solidungula,  and  Kuininantia  of  the  older  natu- 
ralists. The  following  classification  is  that  now  generally 
adopted,  the  only  difference  of  opinion  being  as  to  whether 
some  of  the  groups  should  be  classed  as  families  or  sub-families, 
a  matter  of  little  importance  for  our  purpose : 


Perissodactyla  or 
Odd-toed  Ungulates 


Artiodactyla  or 
Eren-toed  Ungulates 


Order— UNGULATA. 

Fam. 

43.  Equidre   

 44.  Tapiridae  ...  ... 

45.  Rhinocerotida? . . . 


(  46.  Hippopotamida? 
(47.  Sui 


Suina    |  47.  Su'dae 
Tylopoda  48.  Camelidte 

ITragulina  49.  Tragulida; 
r50.  Cervidaj   
Pecora  J  51.  Camelopardida? 
^  52.  Bovida?   


Horses. 

Tapirs. 

Rhinoceros. 

Hippopotamus. 

Swine. 

Camels. 

Chevro  tains. 

Deer. 

Giraffes, 
j  Cattle,  Sheep, 
(    Antelopes,  &c. 
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DISTRIBUTION  OF  ANIMALS. 


The  two  next  orders  consist  of  but  a  single  family  each,  viz. : 


Order  Faiii. 

PROBOSCTDEA     ...    53.  Elephantida    Elephants. 

HYRACOIDEA      ...    54.  Hyracidaj    Rock-rabbiU. 


We  now  come  to  the  Rodentia,  a  very  extensive  and  difficult 
order,  in  which  there  is  still  much  difference  of  opinion  as  to 
the  details  of  classification,  although  the  main  outlines  are  pretty 
well  settled.  The  foundations  of  a  true  classification  of  this 
order  were  laid  by  Mr.  G.  R.  Waterhouse  more  than  thirty  years 
ago,  and  succeeding  authors  have  done  little  more  than  follow 
his  arrangement  with  unimportant  modifications.  Professor 
Lilljeborg,  of  Upsala,  has  however  made  a  special  study  of  this 
group  of  animals,  and  has  given  an  original  and  detailed  classifi- 
cation of  all  the  genera.  (Systcmatidc  Ofvcrsigt  of  de  Gnagande 
Diiggdjurcn,  Glircs.  Upsala,  18GG.)  I  follow  this  arrangement 
with  a  few  slight  modifications  suggested  by  other  naturalists, 
and  which  make  it  better  adapted  for  the  purposes  of  this  work. 


(Murina 
(Waterhouse) 

bimplicidentati 


Order— RODENTIA. 

Finn. 

55.  Muridaj 

56.  Spalacidaj 

57.  Dipodida? 

58.  Myoxida; 

59.  Saccomyida? 
CO.  Castorida; 
61.  Sciurida: 


Hystricina 
(Waterhouse) 


62.  Haploodontidaj 

63.  Chinchillida'  .. 
64  Octodontida;  .. 

65.  Echimyidaj  ... 

66.  Cercolabida;  .. 

67.  Hystricidaj 

68.  Cuviidaj 


Rata. 

Mole-rats. 

Jerboas. 

Dormice. 

Pouched  Rats. 

Beavers. 

Squirrels. 

Sewellels. 

Chinchillas. 

Octodous. 

Spiny  Rats. 

Tree  Porcupines. 

Porcupines. 

Cavies. 

Pikas. 

Hares. 


The  Edentata  have  been  classified  by  Mr.  Turner,  in  the 
Proceedings  of  the  Zoological  Society  (1851,  p.  205),  by  Dr. 
Gray  in  the  British  Museum  Catalogue,  and  by  Professor  Carus 
in  his  Handluch.    The  former  takes  a  middle  course  between 
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the  numerous  families  of  Dr.  Gray,  seven  in  number,  and  the 
two  families  to  which  Professor  Cams  restricts  the  existing 
species.    I  therefore  follow  Mr.  Turner. 


Order— EDENTATA. 
Fam. 

Bradypoda  ...  71.  Bradypodidse    ...  Sloths. 

C  72.  Manididse   Scaly  Ant-eaters. 

v.  .  j  73.  Dasypodida?     ...  Armadillos. 

Entomophaga<74  Orycteropodidrc...  Ant-bears. 

(75.  Myrniecophagidae  Ant-eaters. 


The  Marsupials  have  been  well  classified  and  described  by 
Mr.  Waterhouse  in  the  first  volume  of  his  Natural  History  of 
Mammalia,  and  his  arrangement  is  here  followed.  The  sub- 
orders adopted  by  Professor  Carus  are  also  given. 


Order — MARSUPIALIA. 


Rapacia  (Wagner)  ... 

Poephaga  (Owen) 

Carpophaga  (Owen)  ... 

Rhizophaga  (Owen)  . . . 


Fain 

Didelphidte  ... 
Dusyuridaj  . . . 
Myrniccobiidrc 
Peramelida; ... 
Macro  podi(J;e 
Phalangistida; 
82.  Phascolomyidiu 


Opossums. 

Native  Cats. 

Native  Ant-eater. 

Bandicoots. 

Kangaroos. 

Phalangers. 

Wombats. 


Order— MONOTREMATA. 

The  last  order,  the  Monotreraata,  consist  of  two  families,  which 
Professor  Cams  combines  into  one,  but  which  it  seems  more 
natural  to  keep  separate. 

Fam. 

83.  Ornithorhynchidae    Duckbill. 

84.  Echidnidx    Echidna. 
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[PART  t. 


BIRDS. 

Birds  are  perhaps  the  most  difficult  to  classify  of  all  the 
divisions  of  the  vertebrata.  The  species  and  genera  are 
exceedingly  numerous,  and  there  is  such  a  great  uniformity 
in  general  structure  and  even  in  the  details  of  external  form, 
that  it  is  exceedingly  difficult  to  find  characters  by  which  orders 
and  families  can  be  characterised.  For  a  long  time  the  system 
of  Vigors  and  Swainson  was  followed ;  but  this  wholly  ignored 
anatomical  characters  and  in  many  cases  plainly  violated  well- 
marked  affinities.  Characters  derived  from  the  form  of  the 
sternum,  the  scutellation  of  the  tarsi,  and  the  arrangement  of 
the  feathers,  have  all  assisted  in  determining  natural  groups. 
More  recently  Professor  Huxley  has  applied  the  variations  of  the 
bony  palate  to  the  general  arrangement  of  birds ;  and  still  more 
recently  Professor  Garrod  has  studied  certain  leg-muscles  for 
the  same  purpose.  The  condition  of  the  young  as  regards 
plumage,  and  even  the  form,  texture,  and  coloration  of  the  egg, 
have  also  been  applied  to  solve  doubtful  cases  of  affinity ;  yet 
the  problem  is  not  settled,  and  it  will  probably  remain  for 
another  generation  of  ornithologists  to  determine  with  any 
approach  to  accuracy  what  are  the  most  natural  divisions  of  the 
class  into  orders  and  families.  In  a  work  like  the  present  it  is 
evidently  not  advisable  to  adopt  all  the  recent  classifications; 
since  experience  has  shown  that  no  arrangement  in  which  one 
set  of  characters  is  mainly  relied  on,  long  holds  its  ground. 
Such  modifications  of  the  old  system  as  seem  to  be  well 
established  will  be  adopted ;  but  the  older  groups  will  be  ad- 
hered to  in  cases  where  the  most  recent  classifications  are  open 
to  doubt,  or  seem  inconvenient  as  separating  families,  which, 
owing  to  their  similarity  in  general  structure,  form  and  habits 
are  best  kept  together  for  the  purposes  of  geographical  dis- 
tribution. 

The  old  plan  of  putting  the  birds  of  prey  at  the  head  of  the 
class,  is  now  almost  wholly  given  up ;  both  because  they  are  not 


Digitized  by  Google 


CHAP.  V.] 


CLASSIFICATION. 


93 


the  most  highly  organised,  but  only  one  of  the  most  specialised 
forms  of  birds,  and  because  their  affinities  are  not  with  the 
Passeres,  but  rather  with  the  cormorants  and  some  other  of  the 
aquatic  groups.  The  Passeres  therefore  are  placed  first ;  and  the 
series  of  families  is  begun  by  the  thrushes,  which  are  certainly 
the  most  typical  and  generally  well-organised  form  of  birds. 
Instead  of  the  Scansores  and  Fissirostres  of  the  older  authors,  the 
order  Picarire,  which  includes  them  both,  is  adopted,  but  with 
some  reluctance;  as  the  former  are,  generally  speaking,  well  marked 
and  strongly  contrasted  groups,  although  certain  families  have 
been  shown  to  be  intermediate.  In  the  Picarise  are  included  the 
goat-suckers,  swifts,  and  humming-birds,  sometimes  separated 
as  a  distinct  order,  Macrochires.  The  parrots  and  the  pigeons 
form  each  a  separate  order.  The  old  groups  of  Gralla?  and 
Anseres  are  preserved,  as  more  convenient  than  breaking  them 
up  into  widely  separated  parts ;  for  though  the  latter  plan  may 
in  some  cases  more  strictly  represent  their  affinities,  its  details 
are  not  yet  established,  nor  is  it  much  used  by  ornithologists. 
In  accordance  with  these  views  the  following  is  the  series  of 
orders  and  families  of  birds  adopted  in  this  work : 


3.  Psittaci      . . .  Parrots  only. 

4.  ColombfiS    . . .  Pigeons  and  the  Dodo. 

5.  Gallime      ...  Grouse,  Pheasants,  Curassows,  Mound-builders,  &c. 
(5.  Opisthoconu  The«^tfn1yVv 

7.  Accipitres  ...  Eagles,  Owlf,  and  Vultures, 

a  Gralk'        ...  Herons,  Plovers,  Rails,  frc 

9.  Anseres      ...  Gulls,  Ducks,  Divers,  &c 

10.  Struthiones  ...  Ostrich,  Cassowary,  Apteryx,  &c. 

The  Passeres  consist  of  fifty  families,  which  may  be  arranged 
and  grouped  in  series  as  follows.  It  must  however  be  remem- 
bered that  the  first  family  in  each  series  is  not  always  that 
which  is  most  allied  to  the  last  family  of  the  preceding  series. 
All  extensive  natural  groups  consist  of  divergent  or  branching 
alliances,  which  renders  it  impossible  to  arrange  the  whole  in 
one  continuous  series. 


Class— AVES. 


(  Including  the  great  mass  of  the  smaller  birds — Crows, 
|    Finches,  Flycatchers,  Creepers,  Honeysuckers,  &c,  &c. 
|  Including  Woodpeckers,  Cuckoos,  Toucans,  Kingfishers, 


2.  Picaria 


Swifts,  &c,  &c. 
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DISTRIBUTION  OF  ANIMALS.  [part  i. 


A. — Typical  or  Turdoid  Passeres. 


1.  Turdidae 

2.  Sylviidae 

3.  Timaliidas 

4.  Pannrida? 

5.  Cinclida? 

6.  Troglody  tithe  ... 

7.  Cham&'ida) 

8.  Certhiida* 

9.  Sittida) 

10.  Paridaj 

11.  Liotrichida? 

12.  Phyltornithidae... 

13.  Pycnonotida?  ... 

14.  Oriolida* 

]  5.  Cainpephagida' . . . 

16.  Dicrunda1 

17.  Muscicapida?  ... 

15.  Pachyccphalidac 
10.  Laniid.-e 

20.  Corvidaj 

21.  Paradiseida)  ... 

22.  Meliphagidas  ... 

23.  Neetarineida1  ... 


•  •  « 

•  •  • 

•  •  • 


•  •  • 

•  •  • 

•  <  • 

•  ■  • 

•  ■  • 


a  m  • 

•  |  • 

•  ■  • 

«  -  • 

•  •  a 


•  •  • 

■  ■  ■ 


•  •• 

■  •  • 

•  •  ■ 

•  .  • 

■  •  • 


*  a  a 
■  ■  ■ 


Thrushes. 

Warblers. 

Babblers. 

Reedlings. 

Dippers. 

Wrens. 

Creepers. 

Nuthatches. 

Tits. 

Hill-tits. 

Green  Bulbuls. 

Bulbuls. 

Orioles. 

Caterpillar-shrikes. 

Drougos. 

Flycatchers. 

Thick-heads. 

Shrikes. 

Crows. 

Paradise-birds. 
Honey-suckers. 
Sun-birds. 


B— Tanaoroid  Passeres. 


24.  Dicaida? 

25.  Drepanidida* 
2(5.  Ca  rebidie 

27.  Mniotiltida- 

28.  Virconidfp 

29.  Ampelida? 

30.  Hirundinidu? 

31.  Icteridaj 

32.  Tanagrida? 

33.  Fringillida- 


t. 


Flower-peckers. 

Sugar-birds. 

Wood-warblers. 

Greenlets. 

Waxwings. 

Swallows. 

Hangnests. 

Tanagers. 

Finches. 


34. 

35. 
36. 
37. 


Ploceida' 
Sturnidac 
Artamida* 
Alaudida* 


38.  Motacillidtc 


C— STcnyoiD  Passeres. 


Weaver-birds. 

Starlings. 

Swallow-shrikes. 

Larks. 

Wagtails. 


D. — FoRMtCAROID  PA8SERES. 


39.  Tyrannidaj 

40.  Pipridae 

41.  Cotingidae 

42.  Phytotomida? 

43.  Eurylaomida? 

44.  Dendrocolaptida.' 

45.  Forruicariidoj  .. 


Tyrants. 

Manakins. 

Chatterers. 

Plant-cutters. 

Broad-bills. 

American  Creepers. 

Ant-thrushes. 
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D. — Formicaroid  Passeres— contin  ued. 

40.  Pteroptochida;  

47.  Pittida?    Pittas. 

48.  Paictidte   

E.— ANOMALOUS  PASSERES. 

49.  Menuridai    Lyre-birds. 

50.  Atrichida?    Scrub-birds. 


The  preceding  arrangement  is  a  modification  of  that  proposed 
by  myself  in  the  Ibis  (1874,  p.  40G).  The  principal  altera- 
tions are  adding  the  families  Panurida?  and  Sittidai  in  series 
A,  commencing  series  1J  with  Dicaeidre ;  bringing  Vireonidao 
next  to  the  allied  American  family  Mniotiltida? ;  and  placing 
Motacillida?  in  series  C  next  to  Alaudidre.  At  the  suggestion  of 
Professor  Newton  I  place  Menuridce  and  Atrichida?  apart  from 
the  other  Passeres,  as  they  both  possess  striking  peculiarities  of 
anatomical  structure. 

The  heterogeneous  families  constituting  the  order  Picaria?  may 
be  conveniently  arranged  as  follows 


Sub-order- 
Scansores. 


Intermediate 


Sub-order — 
Fissirostres. 


51. 

Picidn? 

. . .  Woodpeckers. 

52. 

Yungida? 

...  Wrynecks. 

53. 

Indicatoridoj 

. . .  Honey-guides. 

,  54. 

Megala?mida? 

Barbets. 

'  55. 

Rhainpha.stid.v 

...  Toucans. 

50. 
57. 

Musophagidro 
Coliidje 

...  Plantain-eaters. 
...  Colies. 

,  58. 

Oucnlida)  ... 

. . .  Cuckoos. 

59. 

Leptosomidre 
Bucconidre  ... 

...    The  Leptosotna. 

'  ou. 

...  Puff-birds. 

01. 

G:dbulid;c  ... 

...  .lacunars. 

02. 

Coniciida*  ... 

Hollers. 

03. 

Meropidaj   . . . 
Tod  idie 

. .  Bee-eaters. 

04. 

Todies. 

65. 

Momotida*  ... 

...  Motmots. 

00. 

Trogonida;  . . . 

Trogona. 

07. 

Alcedinid.T  ... 

...  Kingfishers. 

'  08. 

Bncerotida?  ... 

...  Hornbills. 

69. 

Upupida? 

Hoopoes. 

70. 

Irrisorida?  ... 

. . .  Promerops. 

71. 

Podargida?  ... 

. . .  Frog-mouths. 
..    The  Cuacharo. 

72. 

Steatornithidae 

73. 

Caprimulgida> 

...  Goatsuckers. 

74. 

Cypselida?  ... 

. . .  Swifts. 

,  75. 

Trochilidaa  ... 

...  Humming-birds. 
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The  Psittaci  or  parrot  tribe  are  still  in  a  very  unsettled  state 
of  classification  ;  that  recently  proposed  by  Professor  Garrod 
differing  widely  from  the  arrangement  adopted  in  Dr.  Finsch's 
monograph  of  the  order.  Taking  advantage  of  the  researches 
of  these  and  other  authors,  the  following  families  are  adopted  as 
the  most  convenient  in  the  present  state  of  our  kuowledge : 


76.  Cacatuida?  ... 

77.  Platycercida? 

78.  Pahrornithidas 
7!).  Trichoglossida." 

80.  Conuridte  ... 

81.  Psittaci. he  ... 

82.  Ncstoridie  ... 

83.  Stringopi.hu 


The  Cockatoos. 

The  Broad-tailed  Paroquets  of  Australia. 

The  Oriental  Parrots  and  Paroquets. 

The  Brush-tongued  Paroquets  and  Lories. 

The  Macaws  and  their  allies. 

The  African  and  South  American  Parrots. 

The  Nestors  of  New  Zealand. 

The  Owl-parroU  of  New  Zealand. 


The  Columba?,  or  pigeons,  are  also  in  a  very  unsatisfactory 
state  as  regards  a  natural  classification.  The  families,  sub- 
families, and  genera  proposed  by  various  authors  are  very 
numerous,  and  often  quite  irreconcilable.  I  therefore  adopt 
only  two  families ;  and  generally  follow  Mr.  G.  R.  Gray's  hand- 
list for  the  genera,  except  where  trustworthy  authorities  exist 
for  a  different  arrangement.    The  families  are  : 


84.  Cotumbida 

85.  Dididni  . 


...    Pigeons  and  Doves. 

...    The  extinct  Dodo  and  allies. 


The  Gallina?,  or  game-birds,  may  be  divided  into  seven 
families : 


Run. 

86.  Pteroclida; 

87.  Tetraonidte 


88.  Phaaianidre  .. 

89.  Turnicidie 

90.  MegapodiidtC 

91.  Cracida- 

92.  Tinamida? 


Siib-fntii. 


Pavonina?  ... 

Lophophorina.' 

Phasiauina? ... 

Euplocamina? 

Gallinae 

Meleagrina?... 

Numidime  ... 


{Cracina? 
Penelopina? ... 
Oreophasino; 


»  *  • 

•  •  • 

•  •  • 


.  .  . 

■  •  • 


Sand- grouse. 
Partridges  and  Grouse. 
Peafowl. 
Tragopans,  &c. 
Pheasants. 

Firo-backed  Pheasant*,  &c. 

Jungle-fowl. 

Turkeys. 

Guinea-fowl. 

Hemipodes. 

Mound-makers. 

Curassows. 

Gun  ns. 

Mountain-pheasant. 
Tinamou*. 


CHAP.  V.] 


CLASSIFICATION. 


07 


The  Opisthocorai  consist  of  one  family  containing  a  single 

"  of  Guiana. 

Family  93.  Opisth-joomida?. 


species,  the  "  JJoee©  "  of  Guiana. 


The  Accipitres,  or  birds  of  prey,  which  were  long  considered 
to  be  the  highest  and  most  perfect  order  of  birds,  are  now 
properly  placed  lower  down  in  the  series,  their  affinities  being 
more  with  the  aquatic  than  with  the  perching  birds.  The 
following  is  the  arrangement  adopted  by  Mr.  Sharpe  in  his 
recently  published  British  Museum  catalogue  of  diurnal  birds 
of  prey  : — 


Fam. 

91.  Vulturidae 


Falcones    95.  Serpcntariidrc 
[96.  Falconidie 


Pandiones...97.  Pandionida? 
Striges     ...98.  Strigidaj 


Sub-families. 
J  Vulturina?  ..  ... 
(  Sarcorhamphina* 
Polybornire 
Accipitrina* 
Bateoninae 


Aquilime 
(v  Falconina- 


Vultures. 

Turkey-buzzards. 

Caracaras. 

Hawks. 

Buzzards. 

Eagles. 

Falcons. 

Fishing-eagles. 

Owls. 


The  Grallte  or  Grallatores  are  in  a  very  unsettled  state.  The 
following  series  of  families  is  in  accordance  with  the  views  of 
some  of  the  best  modern  ornithologists  : 


99.  Rallida-   

1(H).  Scolopacid<e 

101.  Chionidida? 

102.  Thinocoridre 

K>3.  Parridre  

104.  Glareolida- 

10").  Charadriidnj 

IOC.  Otididre  

107.  Gruidto   

108.  Cariainidie 

109.  Araniida  

110.  Psophiida 

111.  Eurypygida« 

112.  Rhinochcetidai  ... 

1 13.  Ardeida  

114.  Plataleida- 

1 15.  Ciconiida 

116.  Palamedeida 

117.  Phaenicopteridnp  . . . 


Rails,  Sic. 

.Sandpipers  and  Snij»ps 

Sheath-bills. 

(^uail-snipes. 

Jacanas. 

Pratincoles. 

Plovers. 

Bustards. 

Cranes. 

( 'aria  mas. 

Guaraunas. 

Trumpeters. 

Sun-bitterns, 

Kagus. 

Herons. 

Spoonbills  and  Ibis. 
Storks. 
Screamers. 
Flamingoes. 

H 


98 


DISTRIBUTION  OF  ANIMALS. 


The  Anseres  or  Natatores  are  almost  equally  unsettled.  The' 
flamingoes  are  usually  placed  in  this  order,  but  their  habits  best 
assort  with  those  of  the  waders. 


Fun. 
US.  AnaticUe 
119.  Larid;i! 
ISO.  Procellariidai 

121.  Pelecanidrc  ... 

122.  Spheuiscid;c 

123.  Colymbidw 

124.  Podicipida:  ... 

125.  Alcidie 


•  •  • 
.  .  . 

•  >  • 


•  •  • 


Duck  and 
Gulls. 
Petrels. 
Pelicans. 


Divers. 
Grebes. 
Auks. 


The  last  order  of  birds  is  the  Struthiones  or  Ratitffi,  considered 
by  many  naturalists  to  form  a  distinct  sub-class.  It  consists  of 
comparatively  few  species,  either  living  or  recently  extinct. 


Finn. 

!126.  StruthionidiB 
127.  Casuariidie  ... 
128.  Apterjgidjc  ... 
(  129.  Dinornithid* 
Extinct  <  130.  Palapten^idae 
(131.  iEpyornithidK 


Ostriches. 

Cassowaries. 

Apteryx. 

Dinornis. 

Palapteryx. 

^Ipyornis. 


REPTILES. 

In  reptiles  I  follow  the  classification  of  Dr.  Glinther  as  given 
in  the  Philosophical  Transactions,  vol.  civil,  p.  625.  He  divides 
the  class  into  five  orders  as  follows  :— 


Sub-cfcwses. 

I.  Squama ta 

II.  Loricata 
III.  Cataphracta 


i 


Onlirs. 

1.  Ophidia 

2.  Lacertilia 

3.  Rhyncocep! 

4.  Crocodilia 

5.  Chelonia 


•  •  • 

•  >  • 


Serpents. 
Lizards. 
The  Hatteria. 
Crocodiles. 
Tortoises. 


In  the  arrangement  of  the  families  comprised  in  each  of  these 
orders  1  also  follow  the  arrangement  of  Dr.  Giinther  and  Dr. 
J.  E.  Gray,  as  given  in  the  British  Museum  Catalogue,  or  as 
modified  by  the  former  gentleman  who  has  kindly  given  me 
much  personal  information. 
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The  Ophidia,  or  Snakes,  form  the  first  order  and  are  classified 
as  follows : — 


Innocuous  Snakes  I 


Venomous  Colubrinc 
Snakes   


Fa  mi 

1.  Typhlopidae 

2.  Tortricidaj  

3.  Xenopeltidoe 

4.  Uropeltidae 

5.  Calamaridue 

6.  Oligodontidte. 

7.  Colubridae  ...  .. 

8.  Homalopsidie 

9.  Psammophidte  .. 

10.  Rachiodontidse. 

11.  Dendrophidaj 

12.  Dryiophidre 

13.  Dipsasidse  

14.  Scytalida*. 

15.  Lycodontidae 

16.  Amblycephalida; 

17.  Python  idae 

18.  Erycidre   

.  19.  Acrochordidie  .. 

20.  Elnpidae   

21.  Dendraspididoc. 

22.  Atractaspidulae. 

23.  Hydrophidae 


Viperine  Snakes    ...  1 


dotal  idea 
Viperidae 


Burrowing  Snakes. 

Dwarf  ground-snakes. 

Colubrine  Snakes. 
Fresh-water  Snakes. 
Desert-snakes. 

Tree-snakes. 
Whip-snakes. 
Nocturnal  tree-snakes. 

Fanged  ground-snakes. 

Blunt-head*. 

Pythons. 

Sand-snakes. 

Wart-snake8r 

Cobras,  &c. 


Sea-snakes. 

Pit- vipers. 
True  vipers 


The  second  order,  Lacertilia,  are  arranged  as  follows  : — 


Fain. 

26.  TrogonophicUe  ... 

27.  Chirotidae 

28.  Amphisbaenidse 

29.  Lepidostcraidac 

30.  Varanid* 

31.  Helodennidae. 

32.  Teidas    ...  ... 

33.  Lacertidffi 

34.  Zonuridae 

35.  Chalcidae. 

36.  Anadiada;. 

37.  Chirocolida:. 

38.  Iphisadse. 

39.  Cercosauridae. 

40.  Chamaesauridae. 

41.  Gyinnopthalniidac 

42.  Pygopodidae 

43.  Aprasiadae. 


•  •  • 

•  •  • 


=  1 


Amp  hisbaenians. 


Water  Lizards. 


Teguexins. 
-     J  Land  Lizards 


Gape-eyed  Scinks. 
Two-legged  Lizard?. 

H  2 
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Kara. 

44.  Lialidie. 

45.  Scincidse 

46.  Ophiomoridse  ... 

47.  Sepidce  

48.  AconLiada?. 

49.  Geckotidtc 

50.  Iguanidte 

51.  Agamidie 

52.  Chameleonida?  ... 


Scinks. 

Snake-lizards. 

Sand-lizards. 

Geckoes. 
Iguanas. 
Fringed  Lizards. 
Chameleons. 


The  third  order,  Rhyncocephalina  consists  of  a  single  family  :— 


53.  Rhyncocephalidse    The  Hatteria  of  New  Zealand. 


The  fourth  order,  Crocodilia  or  Loricata,  consists  of  three 
families  : — 


54.  Gavialida        ...    Gavials. 

55.  Crocodilidre    Crocodiles. 

66.  Alli<jatoridee    Alligators. 

The  fifth  order,  Chelonia,  consists  of  four  families  : 


57.  Testndinida:    Land  and  fresh -water  Tortoises. 

58.  Chelydidae    Fresh-water  Turtles. 

W.  Trionychidm    Soft  Turtles. 

60.  Cheloniida    Sea  Turtles. 


AMPHIBIA. 

In  the  Amphibia  I  follow  the  classification  of  Professor 
Mivart,  as  given  for  a  large  part  of  the  order  in  the  Proceedings 
of  the  Zoological  Society  for  1869.  For  the  remainder  I  follow 
I)r.  Strauch,  Dr.  Giinther,  and  a  MSS.  arrangement  kindly 
furnished  me  by  Professor  Mivart. 

The  class  is  first  divided  into  three  groups  or  orders,  and  then 
into  families  as  follows: — 
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Order  I.— PSEUDOPHIDIA. 

Fun. 

1.  Cseciliadffi    Caecilia. 


Order  II. — BATRACHIA  URODELA. 


2.  Sirenidre 

3.  Proteidae  ... 

4.  Amphiumidte 

5.  Menopomidic 

6.  Salamandridze 


Siren. 

Proteus. 

Amphiuma. 

Giant  Salamanders. 

Salamanders  and  Newts. 


Order  III.  BATRACHIA  ANOURA. 


Fun. 

7.  Rhinophrynida 

8.  Phryniscidas 

9.  Hylaplesidte  .. 

10.  Bufonidse...  .. 

11.  Xenorhinidie  . 

12.  Engystomidse 

13.  Bombinatoridse 

14.  Plectromantidse 

15.  Alytida 


Toads. 


1U8E  ...  / 

arida  ) 

utidie  V 

. ■ .    ...  j 


Frogs. 


Fam. 

16.  Pelodryadse 

17.  Hylida; 

18.  Polypedatidae 

19.  Ranid» 
23.  Discoglossidie  .. 

21.  Pipidaa   

22.  Dactylethridse.. 


idee  ...  J 

•  ■  ■        ■  •  •  f 


Tree  Frogs. 


>  Frogs. 

}'  Tongueless 
Toads. 


FISHES. 

These  are  arranged  according  to  the  classification  of  Dr. 
Giinther,  whose  great  work  "The  British  Museum  Catalogue  of 
Fishes,"  has  furnished  almost  all  the  material  for  our  account 
of  the  distribution  of  the  class. 

In  that  work  all  existing  fishes  are  arranged  in  six  sub-classes 
and  thirteen  orders.  A  study  of  the  extraordinary  Ceratodm 
from  Australia  has  induced  Dr.  Giinther  to  unite  three  of  his 
sub-classes ;  but  as  his  catalogue  will  long  remain  a  handbook 
for  every  student  of  fishes,  it  seems  better  to  follow  the  arrange- 
ment there  given,  indicating  his  later  views  by  bracketing 
together  the  groups  he  now  thinks  should  be  united. 
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Sul>  clas* 


Onler. 


V 


ItfinnrkK. 


il 


Teleontei 


J  ]  Dipnoi 
[  Ganoidei 


3. 
4. 
•-. 


Chondropte-  iio. 

rygn  Ml- 
Cyclostomnta  12. 
Uptocwdii  IS. 


.Aointlioptprygii  ... 
I>o.  Pharyncognathi 

Acanthini   

rhysostomi   

l.ophobranoliii 
Plectognathi 
Sirenoidei     .  . 
Holostei        ...  . 
(  hondroatri. 
Holocephala  ... 
Plagiostomata 
Mnntipobraiirliii  . 
(  irrhostomi  ...  . 

Total  .. 


Onsterosteidfp  to  Notacanthi. 
Pomaoentrida?  to  Chromida?. 
<:ndopsida?  to  Plcurouectida*. 
Silurida?  to  Pegasida?. 
Solcnost'  ii  iid  i  and  SyngnathidK. 
Srlerodcimi  and  0}Tnnodontea. 
Sirenoidei. 

Amiidae  to  Lepidostpida*. 
Aceipenserida?  and  Polydontida?. 
<  'hima?rida\ 

r'nrcharii<lnp  to  Myliobatidre. 
IYtromyzontida>  and  Myxinidse. 
Cinhostomi. 


47 

r, 
6 
29 
2 
2 
1 
3 
o 

] 

15 
•j 


116  families. 


IXSECTS. 

The  families  and  genera  of  insects  are  so  immensely  numerous, 
probably  exceeding  fifty-fold  those  of  all  other  land  animals, 
that  for  this  cause  alone  it  would  be  impossible  to  enter  fully 
into  their  distribution.  It  is  also  quite  unnecessary,  because 
many  of  the  groups  are  so  liable  to  be  transported  by  accidental 
causes,  that  they  afford  no  useful  information  for  our  subject ; 
while  others  are  so  obscure  and  uninteresting  that  they  have 
been  very  partially  collected  and  studied,  and  are  for  this 
reason  equally  ineligible.  I  have  therefore  selected  a  few  of 
the  largest  and  most  conspicuous  families,  which  have  been  so 
assiduously  collected  in  every  part  of  the  globe,  and  so  carefully 
studied  at  home,  as  to  afford  valuable  materials  for  com- 
parison with  the  vertebrate  groups,  when  we  have  made  due 
allowance  for  the  dependence  of  many  insects  on  peculiar  forms 
of  vegetation,  and  the  facility  with  which  many  of  them  are 
transported  either  in  the  eg£,  larva,  or  perfect  state,  by  winds, 
currents,  and  other  less  known  means. 

I  confine  myself  then,  almost  exclusively,  to  the  sixteen 
families  of  Diurnal  Lepidoptera  or  butterflies,  and  to  six  of  the 
most  extensive,  conspicuous,  and  popular  families  of  Coleoptera, 
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The  number  of  species  of  Butterflies  is  about  the  same  as  that 
of  Birds,  while  the  six  families  of  Coleoptera  selected,  comprise 
more  than  twenty  thousand  species,  far  exceeding  the  number  of 
all  other  vertebrates.  These  families  have  all  been  recently  cata- 
logued, so  that  we  have  very  complete  information  as  to  their 
arrangement  and  distribution. 


LEPIDOPTERA  DIURNA,  OR  BUTTERFLIES. 


Fam. 

1.  Danaidre.  9.  Libythaiidre. 

2.  Satyridtc.  10.  Neiiieobiidic. 

3.  Elymniidas.  11.  Eurygonidre. 

4.  Morphids.  12.  Erycinidie. 

5.  Brapsolidie.  13.  Lvcmidc 

6.  Acnrida?.  14.  Pieridte. 

7.  Heliconidje.  15.  Papilionidte. 

8.  Nymphalida\  16.  H<*peridae. 


COLEOPTERA,  OR  BEETLES. 

Fam.  Fam. 

1.  Cicindelidse ...  Tiger-beetles.       4.  Cetoniidas   ...  Rose-chafers. 

2.  Carabidae    ...  Ground-beetles.     5.  Buprestidn  ...  Metallic  Beetles. 

3.  Lucanidte    ...  Stag-bet'tles.        6.  Longicornia ...  Long-horned  Beetles. 


The  above  families  comprise  the  extensive  series  of  ground 
beetles  (Carabidie)  containing  about  9,000  species,  and  the  Longi- 
corns,  which  are  nearly  as  numerous  and  surpass  them  in  variety 
of  form  and  colour  as  well  as  in  beauty.  The  Cetoniidae  and 
Buprestidse  are  among  the  largest  and  most  brilliant  of  beetles  ; 
the  Lucanida*  are  pre-eminent  for  remarkable  form,  and  the 
Cicindelidas  for  elegance ;  and  all  the  families  are  especial 
favourites  with  entomologists,  so  that  the  whole  earth  has  been 
ransacked  to  procure  fresh  species. 

Results  deduced  from  a  study  of  these  will,  therefore,  fairly 
represent  the  phenomena  of  distribution  of  Coleoptera,  and, 
as  they  are  very  varied  in  their  habits,  perhaps  of  insects  in 
general. 
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MOLLUSCA. 

The  Mollusca  arc  usually  divided  into  five  classes  rs 
follows : — 

I.  Cephalopoda    Cuttle-fish. 

II.  Gasteropoda    Snails  and  aquatic  Univalves. 

III.  Pteropoda    Oceanic  Snails. 

IV.  Brachiopoda    Symmetrical  Bivalves. 

V.  Conchifera    I  nsyimnetrical  Bivalves. 

The  Gasteropoda  and  Conchifera  alone  contain  land  and 
freshwater  forms,  and  to  these  we  shall  chiefly  confine  our 
illustrations  of  the  geographical  distribution  of  the  Mollusca. 
The  classification  followed  is  that  of  Dr.  Pfeifler  for  the 
Operculata  and  Dr.  Von  Martens  for  the  Helicidce.  The 
families  chiefly  referred  to  are : — 

Class  II.— GASTEROPODA. 
Order  2.— Pulmonifera. 


In-operculata 


Opercular  ... 


Fam. 

1.  Helicida:. 

2.  Limacidec. 

3.  Oncidiada'. 

4.  Limnseida?. 

5.  Auriculids. 

6.  Aciculida?. 

7.  Diplomniatinidir. 

8.  Cyclostoniidae. 

9.  Helicinidae. 
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Although  it  may  seem  somewhat  out  of  place  to  begin  the 
systematic  treatment  of  our  subject  with  extinct  rather  than 
with  living  animals,  it  is  necessary  to  do  so  in  order  that  we 
may  see  the  meaning  and  trace  the  causes  of  the  existing  dis- 
tribution of  animal  forms.  It  is  true,  that  the  animals  found 
fossil  in  a  country  are  very  generally  allied  to  those  which  still 
inhabit  it ;  but  this  is  by  no  means  universally  the  case.  If  it 
were,  the  attempt  to  elucidate  our  subject  by  Palaeontology 
would  be  hopeless,  since  the  past  would  show  us  the  same 
puzzling  diversities  of  faunas  and  floras  that  now  exist.  "We 
find  however  very  numerous  exceptions  to  this  rule,  and  it  is 
these  exceptions  which  tell  us  of  the  past  migrations  of  whole 
groups  of  animals.  We  are  thus  enabled  to  determine  what 
portion  of  the  existing  races  of  animals  in  a  country  are  de- 
scendants of  its  ancient  fauna,  and  which  are  comparatively 
modern  immigrants ;  and  combining  these  movements  of  the 
forms  of  life  with  known  or  probable  changes  in  the  distribution 
of  land  and  sea,  we  shall  sometimes  be  able  to  trace  approxi- 
mately the  long  series  of  changes  which  have  resulted  in  the 
actual  state  of  things.  To  gain  this  knowledge  is  our  object  in 
studying  the  "  Geographical  Distribution  of  Animals,"  and  our 
plan  of  study  must  be  determined,  mainly,  by  the  facilities  it 
affords  us  for  attaining  this  object.  In  discussing  the  countless 
details  of  distribution  we  shall  meet  with  in  our  survey  of  the 
zoological  regions,  we  shall  often  find  it  useful  to  refer  to  the 
evidence  we  possess  of  the  range  of  the  group  in  question  in 
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past  times  ;  and  when  we  attempt  to  generalise  the  phenomena 
on  a  large  scale,  with  the  details  fresh  in  our  memory,  we  shall 
find  a  reference  to  the  extinct  faunas  of  various  epochs  to  be 
absolutely  necessary. 

The  degree  of  our  knowledge  of  the  Palaeontology  of  various 
parts  of  the  world  is  so  unequal,  that  it  will  not  be  advisable  to 
treat  the  subject  under  each  of  our  six  regions.  Yet  some  sub- 
division must  be  made,  aud  it  seems  best  to  consider  separately 
the  extinct  animals  of  the  Old  and  of  the  New  Worlds.  Those  of 
Europe  and  Asia  are  intimately  connected,  and  throw  light  on 
the  past  changes  which  have  led  to  the  establishment  of  the 
three  great  continental  Old  World  regions,  with  their  various 
subdivisions.  The  wonderful  extinct  fauna  recently  discovered 
in  North  America,  with  what  was  previously  known  from  South 
temperate  America,  not  only  elucidates  the  past  history  of  the 
whole  continent,  but  also  gives  indications  of  the  mutual  rela- 
tions of  the  eastern  and  western  hemispheres. 

The  materials  to  be  dealt  with  are  enormous ;  and  it  will  be 
necessary  to  confine  ourselves  to  a  general  summary,  with  fuller 
details  on  those  points  which  directly  bear  upon  our  special 
subject.  The  objects  of  most  interest  to  the  pure  zoologist  and 
to  the  geologist — those  strange  forms  which  are  farthest  removed 
from  any  now  living — are  of  least  interest  to  us,  since  we  aim 
at  tracing  the  local  origin  or  birthplace  of  existing  genera  and 
families ;  and  for  this  purpose  animals  whose  affinities  with 
living  forms  are  altogether  doubtful,  are  of  no  value  whatever. 

The  great  mass  of  the  vertebrate  fossils  of  the  tertiary  period 
consist  of  mammalia,  and  this  is  precisely  the  class  which  is  of 
most  value  in  the  determination  of  zoological  regions.  The 
animals  of  the  secondary  period,  though  of  the  highest  interest 
to  the  zoologist  are  of  little  importance  to  us ;  both  because  of 
their  very  uncertain  affinities  for  any  existing  groups,  and  also 
because  we  can  form  no  adequate  notion  of  the  distribution  of 
land  and  sea  in  those  remote  epochs.  Our  great  object  is  to 
trace  back,  step  by  step,  the  varying  distribution  of  the  chief 
forms  of  life ;  and  to  deduce,  wherever  possible,  the  physical 
changes  which  must  have  accompanied  or  caused  such  changes. 
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1-he  natural  division  of  our  subject  therefore  is  into  geological 
periods.  We  first  go  back  to  the  Post-Pliocene  period,  which 
includes  that  of  the  caves  and  gravels  of  Europe  containing  flint 
implements,  and  extends  back  to  the  deposit  of  the  glacial  drift 
iu  the  concluding  phase  of  the  glacial  epoch.  Next  we  have 
the  Pliocene  period,  divided  into  its  later  portion  (the  Newer 
Pliocene)  which  includes  the  Glacial  epoch  of  the  northern 
hemisphere ;  and  its  earlier  portion  (the  Older  Pliocene),  repre- 
sented by  the  red  and  coralline  crag  of  England,  and  deposits  of 
similar  age  in  the  continent.  During  this  earlier  epoch  the 
climate  was  not  very  dissimilar  froin  that  which  now  prevails ; 
but  we  next  get  evidence  of  a  still  earlier  period,  the  Miocene, 
when  a  warmer  climate  prevailed  in  Europe,  and  the  whole 
fauna  and  flora  were  very  different  This  is  perhaps  the  most 
interesting  portion  of  the  tertiary  deposits,  and  furnishes  us 
with  the  most  valuable  materials  for  our  present  study. 
Further  back  still  we  have  the  Eocene  period,  with  apparently 
an  almost  tropical  climate  in  Europe  ;  and  here  we  find  a  clue 
to  some  of  the  most  puzzling  facts  in  the  distribution  of  living 
animals.  Our  knowledge  of  this  epoch  is  however  very  im- 
perfect; and  we  wait  for  discoveries  that  will  elucidate  some 
of  the  mystery  that  still  hangs  over  the  origin  and  migrations 
of  many  important  families.  Beyond  this  there  is  a  great  chasm 
in  the  geological  record  as  regards  land  animals ;  and  we  have  to 
go  so  far  back  into  the  past,  that  when  we  again  meet  with  mam- 
malia, birds,  and  land-reptiles,  they  appear  under  such  archaic 
forms  that  they  cease  to  have  any  local  or  geographical  signi- 
ficance, and  we  can  only  refer  them  to  wide-spread  classes 
and  orders.  For  the  purpose  of  elucidating  geographical  distri- 
bution, therefore,  it  is,  in  the  present  state  of  our  knowledge, 
unnecessary  to  go  back  beyond  the  tertiary  period  of  geology. 

The  remains  of  Mammalia  being  so  much  more  numerous  and 
important  than  those  of  other  classes,  we  shall  at  first  confine 
ourselves  almost  exclusively  to  these.  "What  is  known  of  the 
birds,  reptiles,  and  fishes  of  the  tertiary  epoch  will  be  best 
indicated  by  a  brief  connected  sketch  of  their  fossils  in  all  parts 
of  the  globe,  which  we  shall  give  in  a  subsequent  chapter. 
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Historic  Period. — In  tracing  back  the  history  of  the  organic 
world  we  find,  even  within  the  limits  of  the  historical  period, 
that  some  animals  have  become  extinct,  while  the  distribution  of 
others  has  been  materially  changed.  The  Rytina  of  the  North 
Pacific,  the  dodo  of  Mauritius,  and  the  great  auk  of  the  North 
Atlantic  coasts,  have  been  exterminated  almost  in  our  own 
times.  The  kitchen-middens  of  Denmark  contain  remains  of 
the  capercailzie,  the  Bos  primigtnins,  and  the  beaver.  The  first 
still  abounds  farther  north,  the  second  is  extinct,  and  the  third 
is  becomiug  so  in  Europe.  The  great  Irish  elk,  a  huge-antlered 
deer,  probably  existed  almost  down  to  historic  times. 

Pleistocene  or  Post-Pliocene  Period. — We  first  meet  with  proofs 
of  important  changes  in  the  character  of  the  European  fauna,  in 
studying  the  remains  found  in  the  caverns  of  England  and  France, 
which  have  recently  been  so.  well  explored.  These  cave -remains 
are  probably  all  subsequent  to  the  Glacial  epoch,  and  they  all 
come  within  the  period  of  mau's  occupation  of  the  couutry.  Yet 
we  find  clear  proofs  of  two  distinct  kinds  of  change  in  the 
forms  of  animal  life.  First  we  have  a  change  clearly  trace- 
able to  a  difference  of  climate.  We  find  such  arctic  forms  as 
the  rein-deer,  the  musk-sheep,  the  glutton,  and  the  lemming, 
with  the  mammoth  and  the  woolly  rhinoceros  of  the  Siberian 
ice-cliffs,  inhabiting  this  country  and  even  the  south  of  France. 
This  is  held  to  be  good  proof  that  a  sub-arctic  climate  pre- 
vailed over  all  Central  Europe  ;  and  this  climate,  together  with 
the  continental  condition  of  Britain,  will  sufficiently  explain 
such  a  southward  range  of  what  are  now  arctic  forms. 

But  together  with  this  change  we  have  another  that  seems  at 
first  sight  to  be  in  an  exactly  opposite  direction.  We  meet 
with  numerous  animals  which  now  only  inhabit  Africa,  or  South 
Europe,  or  the  warmer  parts  of  Asia.  Such  are,  large  felines — 
some  closely  related  to  the  lion  (Felis  spelcca),  others  of  alto- 
gether extinct  type  (Machairodus)  and  forming  the  extreme  de- 
velopment of  the  feline  race ; — hytenas  ;  horses  of  two  or  more 
species  ;  and  a  hippopotamus.  If  we  go  a  little  further  back,  to 
the  remains  furnished  by  the  gravels  and  brick-earths,  we  still 
find  the  same  association  of  forms.    The  reindeer,  the  glutton, 
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the  musk-sheep,  and  the  woolly  rhinoceros,  are  associated  with 
several  other  species  of  rhinoceros  and  elephant ;  with  nume- 
rous civets,  now  abundant  only  in  warm  countries ;  and  with 
antelopes  of  several  species.  We  also  meet  here  with  a  great 
extension  of  range  of  forms  now  limited  to  small  areas.  The 
Saiga  antelope  of  Eastern  Europe  occurs  in  France,  where  wild 
sheep  and  goats  and  the  chamois  were  then  found,  together  with 
several  species  of  deer,  of  bear,  and  of  hya?na.  A  few  extinct 
genera  even  come  down  to  this  late  period,  such  as  the  great 
sabre-toothed  tiger,  Machairodus  ;  Galcothcrium,  a  form  of  Viver- 
ridaj;  Pafaotpalax,  allied  to  the  mole;  and  Trogonthcrium,  a 
gigantic  form  of  beaver. 

We  find  then,  that  even  at  so  early  a  stage  of  our  inquiries  we 
meet  with  a  problem  in  distribution  by  no  means  easy  to  solve. 
How  are  we  to  explain  the  banishment  from  Europe  in  so  short 
a  space  of  time  (geologically  speaking)  of  so  many  forms  of  life 
now  characteristic  of  warmer  countries,  and  this  too  during  a 
period  when  the  climate  of  Central  Europe  was  itself  becoming 
warmer?  Such  a  change  must  almost  certainly  have  been  due 
to  changes  of  physical  geography,  which  we  shall  be  better  able 
to  understand  when  we  have  examined  the  preceding  Pliocene 
period.  We  may  here  notice,  however,  that  so  far  as  we  yet 
know,  this  great  recent  change  in  the  character  of  the  fauna  is 
confined  to  the  western  part  of  the  Palaearctic  region.  In  caves 
in  the  Altai  Mountains  examined  by  Prof.  Brandt,  a  great  col- 
lection of  fossil  bones  was  discovered.  These  comprised  the 
Siberian  rhinoceros  and  mammoth,  and  the  cave  hyaena ;  but  all 
the  others,  more  than  thirty  distinct  species,  are  now  bving  in 
or  near  the  same  regions.  We  may  perhaps  impute  this  dif- 
ference to  the  fact  that  the  migration  of  Southern  types  into 
this  part  of  Siberia  was  prevented  by  the  great  mountain  and 
desert  barrier  of  the  Central  Asiatic  plateau  ;  whereas  in  Europe 
there  was  at  this  time  a  land  connection  with  Africa.  Post- 
pliocene  deposits  and  caverns  in  Algeria  have  yielded  remains 
resembling  the  more  southern  European  types  of  the  Post- 
pliocene  period,  but  without  any  admixture  of  Arctic  forms ; 
showing,  as  we  might  expect,  that  the  glacial  cold  did  not 
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extend  so  far  south.  We  have  here  remains  of  Equus,  Bos, 
AntUope,  Hippopotamus,  Elcphas,  Rhinoceros,  Ursus,  Cants, 
and  Jlyarna,  together  with  Phacochcerus,  an  African  type  of 
swine  which  has  not  occurred  in  the  European  deposits. 

It  is  perhaps  to  the  earlier  portion  of  this  period  that  the 
Mcrycothcrium  of  the  Siberian  drift  belongs.  This  was  an 
animal  related  to  the  living  camel,  thus  supporting  the  view  that 
the  Camdidw  are  essentially  denizens  of  the  extra-tropical  zone. 

Pliocene  Period. 

Primates. — We  here  first  meet  with  evidence  of  the  existence 
of  monkeys  in  Central  Europe.  Species  of  Macacus  have  left 
remains  not  only  in  the  Newer  Pliocene  of  the  Val  d'Arno  in 
Italy,  but  in  beds  of  the  same  age  at  Grays  in  Essex  ;  while 
Semnopithccus  and  Ccrcopithccus,  genera  now  confined  to  the 
Oriental  and  Ethiopian  regions  respectively,  have  been  found  in 
the  Pliocene  deposits  of  the  South  of  France  and  Italy. 

Carnivora. — Most  of  the  genera  which  occurred  in  the  Post 
Pliocene  are  found  here  also,  and  many  of  the  same  species.  Few 
new  forms  appear,  except  Jfyanarctos,  a  large  bear  with  characters 
approaching  the  hyienas,  and  Pristiphoca,  a  new  form  of  seal, 
both  from  the  Older  Pliocene  of  France ;  and  Gahcynus,  a  fox- 
like animal  intermediate  between  Canis  and  Vivcrra,  from  the 
Pliocene  of  (Eninghen  in  Switzerland. 

Cetacca. —  Species  of  Baloma,  Physeter,  and  Delphinus  occur  in 
the  Older  riiocene  of  England  aud  France,  and  with  these  the 
remains  of  many  extinct  forms,  Bahmodoii  and  Hoplocdus 
(Bahenida*) ;  Bclcmnoziphivs  and  Clioncziphius  (Hyj)eroodontidie), 
and  Halithcrium,  an  extinct  form  of  the  next  order — Sirenia, 
now  confined  to  the  tropics,  although  the  recently  extinct  Rytina 
of  the  N.  W.  Pacific  shows  that  it  is  also  adapted  for  tem- 
perate climates. 

Ungulata. — The  Pliocene  deposits  are  not  very  rich  in  this 
order.  The  horses  (Equidcv)  are  represented  by  the  genus  Equus ; 
and  here  we  first  meet  with  Ilipparion,  in  which  small  lateral 
toes  appear.    Both  genera  occur  in  British  deposits  of  this  age. 
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A  more  interesting  fact  for  us  is  the  occurrence  of  the  genus 
Tapirus  in  the  Newer  Pliocene  of  France  and  in  the  older  beds 
of  both  France  and  England,  since  this  genus  is  now  isolated 
in  the  remotest  parts  of  the  eastern  and  western  tropics.  The 
genera  Rhinoceros,  Hippopotamus,  aud  Sits,  occur  here  as  in  the 
preceding  epoch. 

We  next  come  to  the  deer  genus  (Cervus),  which  appears  to 
have  been  at  its  maximum  in  this  period,  no  less  than  eight 
species  occurring  in  the  Norwich  Crag,  and  Forest-beds.  Among 
the  Bovidae,  the  antelopes,  ox,  and  bison,  are  the  only  forms  repre- 
sented here,  as  in  the  Post-Pliocene  period.  Passing  on  to  the 
Proboscidea,  we  find  three  species  of  elephants  and  two  of  Mas- 
todon preserved  in  European  beds  of  this  period,  all  distinct  from 
those  of  Post-Pliocene  times. 

Rodentia. — In  this  order  we  find  representatives  of  many 
living  European  forms;  as  Cricetus  (hamster),  Arvicola  (vole), 
Castor  (beaver),  Arctomys  (marmot),  Hystrix  (porcupine), 
Lepus  (hare),  and  Lagomys  (pika) ;  and  a  few  that  are  extinct, 
the  most  important  being  Clialicomys,  allied  to  the  beaver ; 
and  Issiodromys,  said  to  come  nearest  to  the  remarkable 
Pedetes  of  South  Africa,  both  found  in  the  Pliocene  formations 
of  France. 

General  Conclusions  as  to  Pliocene  and  Post-Pliocene  Faunas  of 
Europe. — This  completes  the  series  of  fossil  forms  of  the  Pliocene 
deposits  of  Europe.  They  show  us  that  the  presence  of  numer- 
ous large  carnivora  and  ungulates  (now  almost  wholly  tropical)  in 
the  Post- Pliocene  period,  was  due  to  no  exceptional  or  temporary 
cause,  but  was  the  result  of  a  natural  succession  from  similar 
races  which  had  inhabited  the  same  countries  for  long  preceding 
ages.  In  order  to  understand  the  vast  periods  of  time  covered 
by  the  Pliocene  and  Post-Pliocene  formations,  the  works  of  Sir 
Charles  Lyell  must  be  studied.  We  shall  then  come  to  see,  that 
the  present  condition  of  the  fauna  of  Europe  is  wholly  new  and 
exceptional  For  a  long  succession  of  ages,  various  forms  of 
monkeys,  hyaenas,  lions,  horses,  hipparions,  tapirs,  rhinoceroses, 
hippopotami,  elephants,  mastodons,  deer,  and  antelopes,  together 
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with  almost  all  the  forms  now  living,  produced  a  rich  and  varied 
fauna  such  as  we  now  see  only  in  the  open  country  of  tropical 
Africa.  During  all  this  period  we  have  no  reason  to  believe  that 
the  climate  or  other  physical  conditions  of  Europe  were  more 
favourable  to  the  existence  of  these  animals  than  now.  We  must 
look  upon  them,  therefore,  as  true  indigenes  of  the  country,  and 
their  comparatively  recent  extinction  or  banishment  as  a  remark- 
able phenomenon  for  which  there  must  have  been  some  adequate 
cause.  What  this  cause  was  we  can  only  conjecture ;  but  it 
seems  most  probable  that  it  was  due  to  the  combined  action  of 
the  Glacial  period,  and  the  subsidence  of  large  areas  of  land  once 
connecting  Europe  with  Africa.  The  existence,  iu  the  small 
island  of  Malta,  of  no  less  than  three  extinct  species  of  elephant 
(two  of  very  small  stature),  of  a  gigantic  dormouse,  an  extinct 
hippopotamus,  and  other  mammalia,  together  with  the  occurrence 
of  remains  of  hippopotamus  in  the  caves  of  Gibraltar,  indicate 
very  clearly  that  during  the  Pliocene  epoch,  and  perhaps  during 
a  considerable  part  of  the  Post-Pliocene,  a  connection  existed 
between  South  Europe  and  North  Africa  in  at  least  these  two 
localities.  At  the  same  time  we  have  every  reason  to  believe 
that  Britain  was  united  to  the  Continent,  what  is  now  the  German 
Ocean  constituting  a  great  river-valley.  During  the  height  of 
the  Glacial  epoch,  these  large  animals  would  probably  retire  into 
this  Mediterranean  land  and  into  North  Africa,  making  annual 
migrations  northwards  during  the  summer.  But  as  the  connect- 
ing land  sank  and  became  narrower  and  narrower,  the  migrating 
herds  would  diminish,  and  at  last  cease  altogether ;  and  when  the 
glacial  cold  had  passed  away  would  be  altogether  prevented  from 
returning  to  their  former  haunts. 


Miocene  Period. 

We  now  come  to  a  period  which  was  wonderfully  rich  in  all 
forms  of  life,  and  of  which  the  geological  record  is  exceptionally 
complete.  Various  lacustrine,  estuarine,  and  other  deposits  iu 
Europe,  North  India,  and  North  America,  have  furnished  such  a 
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vast  number  of  remains  of  extinct  mammalia,  as  to  solve  many 
zoological  problems,  and  to  throw  great  light  on  the  early  distri- 
bution and  centres  of  dispersal  of  various  groups  of  animals.  In 
order  to  show  the  bearing  of  these  remains  on  our  special  sub- 
ject, we  will  first  give  an  account  of  the  extinct  fauna  of  Greece, 
of  the  Upper  Miocene  period ;  since  this,  being  nearest  to  Africa 
and  Asia,  best  exhibits  the  relations  of  the  old  European  fauna 
to  those  countries.  We  shall  then  pass  to  the  Miocene  fauna  of 
France  and  Central  Europe ;  and  conclude  with  the  remarkable 
Siwalik  and  other  Indian  extinct  faunas,  which  throw  an  addi- 
tional light  on  the  early  history  of  the  animal  life  of  the  great 
old-world  continents. 

Extinct  Animals  of  Greece. 

These  are  from  the  Upper  Miocene  deposits  at  Pikermi,  near 
Athens,  and  were  collected  by  M.  Gaudry  a  few  years  ago. 
They  comprise  ten  living  and  eighteen  extinct  genera  of  mam- 
malia, with  a  few  birds  and  reptiles. 

Primates. — These  are  represented  by  Mesopithecus,  a  genus 
believed  to  be  intermediate  between  the  two  Indian  genera  of 
monkeys,  SemnopitJucus  and  Macacos. 

Camivora. — These  were  abundant.  Of  Felts  there  were  four 
species,  ranging  from  the  size  of  a  cat  to  that  of  a  jaguar,  a  large 
kyama,  and  a  large  weasel  (Afustela).  Besides  these  there  were 
the  huge  Machairodus,  larger  than  any  existing  lion  or  tiger,  and 
with  enormously  developed  canine  teeth ;  Hyamictis  and  Lyccena, 
extinct  forms  of  Hyaenidae ;  I'halassictis^Ictitherium,  an  extinct 
genus  of  Viverridae  but  with  resemblances  to  the  hyaenas,  repre- 
sented by  three  species,  some  of  which  were  larger  than  any 
existing  Viverridse ;  Promephytis,  an  extinct  form  of  Mustelidae, 
having  resemblances  to  the  European  marten,  to  the  otters,  and 
to  the  S.  African  Zorilla ;  and  lastly,  Simocyon,  an  extraordinary 
carnivore  of  the  size  of  a  small  panther,  but  having  the  canines 
of  a  cat,  the  molars  of  a  dog,  and  the  jaws  shaped  like  those  of 
a  bear. 

Ungulata. — These  are  numerous  and  very  interesting.  The 
Equid©  are  represented  by  the  three-toed  Hipparion,  which  con- 
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tinued  to  exist  till  the  Older  Pliocene  period.  There  are  three 
large  species  of  Rhinoceros,  as  well  as  a  species  of  the  extinct 
genus  Lcptodon  of  smaller  size.  Remains  of  a  very  large  Mild 
boar  (Sus)  were  found.  Very  interesting  is  the  occurrence  of  a 
species  of  giraffe  (Camelopardalis)  as  tall  as  the  African  species 
but  more  slender ;  and  also  an  extinct  genus  Hdladotherium,  not 
quite  so  tall  as  the  giratfe  but  much  more  robust,  and  showing 
some  approach  to  the  Antilopidae  in  its  dentition.  Antelopes 
were  abundant,  ranging  from  the  size  of  the  gazelle  to  that  of 
the  largest  living  species.  Three  or  four  seem  referable  to  living 
genera,  but  the  majority  are  of  extinct  types,  and  are  classed 
in  the  genera  Palccotragus,  Palceoryx,  Tragocerus,  and  Pala'oreas  ; 
while  Drcmotlierium  is  an  ancient  generalized  form  of  Ccrvidce 
or  deer. 

Proboscidca. — These  are  represented  by  two  species  of  Masto  - 
don,  and  two  of  Dinotherium,  an  extraordinary  extinct  form 
supposed  to  be,  to  some  extent,  intermediate  between  the 
elephants  and  the  aquatic  manatees  (Sirenia.) 

Bodentia. — This  order  is  represented  by  a  species  of  Hystrix, 
larger  than  living  porcupines. 

Edentata. — This  order,  now  almost  confined  to  South  America, 
was  represented  in  the  Miocene  period  by  several  European 
species.  Ancylotherium  and  Macrotherium,  belonging  to  an  extinct 
family  but  remotely  allied  to  the  African  ant-bear  (Orycteropus), 
occur  in  Greece. 

Birds. — Species  of  Phasianus  and  Gallus  were  found ;  the 
latter  especially  interesting  as  being  now  confined  to  India. 

Reptiles. — These  are  few  and  unimportant,  consisting  of  a 
tortoise  (Testudo)  and  a  large  lizard  allied  to  Varanus. 

Summary  of  the  Miocene  Fauna  of  Greece. — Although  we  can- 
not consider  that  the  preceding  enumeration  gives  us  by  any 
means  a  complete  view  of  the  actual  inhabitants  of  this  part 
of  Europe  during  the  later  portion  of  the  Miocene  period,  we 
yet  obtain  some  important  information.  The  resemblance  that 
appeared  in  the  Pliocene  fauna  of  Europe,  to  that  of  the  open 
country  of  tropical  Africa,  is  now  still  more  remarkable.  We 


chap.  YL]  MAMMALIA  OF  THE  OLD  WORLD.  117 


not  only  find  great  felines,  surpassing  in  size  and  destructive 
power  the  lions  and  leopards  of  Africa,  with  hyaenas  of  a  size 
and  in  a  variety  not  to  be  equalled  now,  but  also  huge  rhino- 
ceroses and  elephants,  two  forms  of  giraffes,  and  a  host  of 
antelopes,  which,  from  the  sample  here  obtained,  were  probably 
quite  as  numerous  and  varied  as  they  now  are  in  Africa. 
Joined  with  this  abundance  of  antelopes  we  have  the  absence 
of  deer,  which  probably  indicates  that  the  country  was  open 
and  somewhat  of  a  desert  character,  since  there  were  deer  in 
other  parts  of  Europe  at  this  epoch.  The  occurrence  of  but  a 
single  species  of  monkey  is  also  favourable  to  this  view,  since 
a  well-wooded  country  would  most  likely  have  supplied  many 
forms  of  these  animals. 

Miocene  Fauna  of  Central  and  Western  Europe. 

We  have  now  to  consider  the  Miocene  fauna  of  Europe 
generally,  of  which  we  have  very  full  information  from  nu- 
merous deposits  of  this  age  in  France,  Switzerland,  Italy, 
Germany,  and  Hungary. 

Primates. — Three  distinct  forms  of  monkeys  have  been  found 
in  Europe — in  the  South  of  France,  in  Switzerland,  and  Wurtem- 
berg  ;  one  was  very  like  Colobus  or  Semnopitkecus ;  the  others — 
Pliopithecus  and  Dryopithecus — were  of  higher  type,  and  be- 
longed to  the  anthropomorphous  apes,  being  nearest  to  the  genus 
Hylobaies  or  gibbons.  Both  have  occurred  in  the  South  of  France. 
The  Dryopithtcus  was  a  veiy  large  animal  (equal  to  the  gorilla), 
and  M.  Lartet  considers  that  in  the  character  of  its  dentition  it 
approached  nearer  to  man  than  any  of  the  existing  anthropoid 
apes. 

Jnsectivora. — These  small  animals  are  represented  by  numerous 
remains  belonging  to  four  families  and  a  dozen  genera.  Of 
Erinaceus  (hedgehog)  several  species  are  found  in  the  Upper 
Miocene ;  and  in  the  Lower  Miocene  of  Auvergne  two  extinct 
genera  of  the  same  family — Amphechinus  and  Tetracm — have 
been  discovered.  Several  species  of  Talpa  (mole)  occur  in  the 
Upper  Miocene  of  France,  while  the  extinct  Dinylus  is  from  Ger- 
many, and  Palmospalax  from  the  Lower  Miocene  of  the  Isle  of 
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Wight  The  Malayan  family  Tupaiidte  or  squirrel -shrews,  is 
believed  to  he  represented  by  Oxygompkua,  a  fossil  discovered  in 
South  Germany  (Wiesenau)  by  H.  von  Meyer.  The  Soricidce  or 
shrews,  are  represented  by  several  extinct  genera — I'lesiosorcx, 
Afysarachne  and  Qaleoxpalax;  as  well  as  by  Amphismrx  and  Myo~ 
gah  still  living.  Echinogale,  a  genus  of  Centetidse  now  confined 
to  Madagascar,  is  said  to  occur  in  the  Lower  Miocene  of  Anvergne, 
a  most  interesting  determination,  if  correct,  as  it  would  form  a 
transition  to  the  Solenodon  of  the  Antilles  belonging  to  the  same 
family ;  but  I  am  informed  by  Prof.  Flower  that  the  affinities  of 
the  animals  described  under  this  name  are  very  doubtful. 

Camivora.— Besides  Fclis  and  ^fachairtdm,  which  extend  back 
to  the  Upper  Miocene,  there  are  two  other  genera  of  Fclidre, 
Pseadcclurus  in  the  Upper  Miocene  of  France,  and  Hycenodon, 
which  occurs  in  the  Upper  and  Lower  Miocene  of  France,  named 
from  some  resemblance  in  its  teeth  to  the  hyaenas,  and  considered 
by  some  Palaeontologists  to  form  a  distinct  family,  Hyamodontidce. 
The  Viverridre,  or  civets,  were  very  numerous,  consisting  of  the 
living  genus  Vivara,  and  three  extinct  forms — Thalassic(is= 
Ictitherium,  as  large  as  a  panther,  and  Soricictis,  a  smaller  form, 
occurring  both  in  France  and  Hungary.  Of  ITyctnidcc,  there  was 
the  living  genus  ffyarna,  and  the  extinct  Hyamirtis,  which  has 
occurred  in  Hungary  as  well  as  in  Greece.  The  Canidse,  or 
wolf  and  fox  family,  were  represented  by  Pseudocyon,  near  to 
Canis ;  Htmicyon,  intermediate  between  dogs  and  gluttons ; 
and  Amphicyon,  of  which  several  species  occur  in  the  Upper 
and  Lower  Miocene  of  France,  some  of  them  larger  than  a 
tiger.  The  Mustelidae,  or  weasels,  were  represented  by  five 
genera,  the  existing  genera  Lutra  (otter)  and  Mustela  (weasel) ; 
l'otamothcrium,  an  extinct  form  of  otter ;  Taxodon,  allied  to  the 
badger  and  otter;  Palce&mephitis  in  Germany,  and  the  Prvme- 
phytis  (already  noticed)  in  Greeca  The  bears  were  represented 
only  by  Hyannrctoa,  which  has  been  noticed  as  occurring  in 
the  Pliocene,  and  first  appears  in  the  Upper  Miocene  of  France. 
Seals  are  represented  by  a  form  resembling  the  Antarctic 
Otaria,  remains  of  which  occur  in  the  Upper  Miocene  of 
France. 
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Cetacea  (whales). — These  occur  frequently  in  the  Miocene  de- 
posits, four  living,  and  five  extinct  genera  having  been  described ; 
but  these  marine  forms  are  not  of  much  importance  for  our 
purpose. 

Sirenia  (sea-cows). — These  are  represented  by  two  extinct 
genera,  Halitherium  and  Trachyiherium.  Several  species  of  the 
former  have  been  discovered,  but  the  latter  has  occurred  iu 
France  only,  and  its  affinities  are  doubtful. 

Uvgulata.— Horses  are  represented  by  Hipparion  and  Anchi- 
therium,  the  latter  occurring  in  both  Upper  and  Lower  Miocene 
and  Eocene ;  while  Hipparion,  which  is  more  nearly  allied  to 
living  horses,  first  appears  in  the  Upper  Miocene  and  continues 
in  the  Pliocene. 

Hippotherium,  in  the  Upper  Miocene  of  the  Vienna  basin, 
forms  a  transition  to  Paloplotherium,  an  Eocene  genus  of  Tapi- 
ridae  or  Palaeotheridse.  Tapirs,  allied  to  living  forms,  occur  in 
both  Upper  and  Lower  Miocene.  Rhinoceroses  are  still  found 
in  the  Upper  Miocene,  and  here  first  appear  the  four-toed  horn- 
less rhinoceros,  Acerotherium.  The  Suidie  (swine)  are  rather 
numerous.  Sua  (wild  boar)  continued  as  far  back  as  the  Upper 
Miocene ;  but  now  there  first  appear  a  number  of  extinct  forms 
which  have  been  named  Hyotherium,  Palccochcerus,  Chasromorus, 
all  of  a  small  or  moderate  size ;  Hyopotain%is,  nearly  as  large  as  a 
tapir ;  and  Anthracotkerium,  nearly  the  size  of  a  hippopotamus 
and,  according  to  Dr.  Leidy,  the  type  of  a  distinct  family. 
Listriodon,  from  the  Upper  Miocene  of  the  Vienna  basin,  is 
sometimes  classed  with  the  tapirs. 

We  now  come  to  a  well-marked  new  family  of  Artiodactyle 
or  even-toed  Ungulata,  the  Anoplotheriidas,  which  consisted  of 
more  slender  long-tailed  animals,  allied  to  the  swine  but  with 
indications  of  a  transition  towards  the  camels.  The  only  genera 
that  appear  in  the  Miocene  formation  are,  Chalicothcrium,  nearly 
as  large  as  a  rhinoceros,  of  which  three  species  have  been  found 
in  Germany  and  France ;  and  Synaphodus,  known  only  from  its 
teeth,  which  differ  somewhat  from  those  of  the  Arwplotherivm 
which  appears  earlier  in  the  Eocene  formation.  Another  extinct 
family,  Amphimericidce  or  Xiphodontida,  is  represented  by  two 
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genera,  Cainotherutm  and  Microtherium,  in  the  Miocene  of 
France.  They  were  of  very  small  size,  and  are  supposed  to  be 
intermediate  between  the  Suidaa  and  Tragulida?. 

The  Camelopardalidre,  or  giraffes,  were  represented  in  Europe 
in  Miocene  times  by  the  gigantic  Helladotlurium,  which  has 
been  found  in  the  south  of  France,  and  in  Hungary,  as  well  as 
in  Greece.  The  chevrotains  (Tragulida?)  are  represented  by 
the  extinct  genus  ffyomoschus. 

The  Cervidae  do  not  seem  to  have  appeared  in  Europe  before 
the  Upper  Miocene  epoch,  when  they  were  represented  by 
Doreatherium  and  Amphimoschiu,  allied  to  Moschus,  and  also  by 
true  Cervus,  as  well  as  by  small  allied  forms,  Drcmotherium, 
Amphitragalus  (in  the  Lower  Miocene),  Micromcryx,  Palaomeryx, 
and  Dicrocerus. 

The  Bovidie,  or  hollow-horned  ruminants,  were  not  well 
represented  in  Central  Europe  in  Miocene  times.  There  were 
no  sheep,  goats,  or  oxen,  and  only  a  few  antelopes  of  the  genus 
Tragoccrm,  and  one  allied  to  Hippotragus ;  and  these  all  lived 
in  the  Upper  Miocene  period,  as  did  the  more  numerous 
forms  of  Greece. 

Probescidca. — The  true  elephants  do  not  extend  back  to  the 
Miocene  period,  but  they  are  represented  by  the  Mastodons, 
which  had  less  complex  teeth.  These  first  appear  in  the  Upper 
Miocene  of  Europe,  five  species  being  known  from  France, 
Germany,  Switzerland,  and  Greece.  Dinotheriian,  already 
noticed  as  occurring  in  Greece,  extended  also  to  Germany  and 
France,  where  remains  of  three  species  have  been  found. 

Sodentia. — A  considerable  number  of  generic  forms  of  this 
order  have  been  obtained  from  the  Miocene  strata.  The  prin- 
cipal genera  are  Cricetodon,  allied  to  the  hamsters,  numerous  in 
both  the  Up]>er  and  Lower  Miocene  period  of  France;  Myoxwt 
(the  dormice)  in  France,  and  an  allied  genus,  Brachymys,  in  Ger- 
many. The  beavers  were  represented  by  the  still  living  genus 
Castor,  and  the  extinct  Stcneofiber  in  France.  The  squirrels  by 
the  existing  Seuirus  and  Sperm ophilus ;  and  by  extinct  forms, 
Lithomya  and  Aulacodon,  in  Germany,  the  latter  resembling  the 
African  genus  Autocode*.     The  hares,  by  Lagomys  and  an 


Digitized  by  Google 


CHAP.  VI.] 


MAMMALIA  OF  THE  OLD  WOULD. 


121 


extinct  form  Titanomys.  Besides  these,  remains  referred  to  the 
South  American  genera,  Cavia  (cavy)  and  Dasyprocta  (agouti), 
have  been  found,  the  former  in  the  Upper  Miocene  of  Switzer- 
land, the  latter  in  the  Lower  Miocene  of  Auvergne.  Falccomys, 
allied  to  the  West  Indian  Capromys,  has  been  found  in  the  same 
deposits  ;  as  well  as  Theridomys,  said  by  Gervais  to  be  allied  to 
Anoinalunis  and  Echimys,  the  former  now  living  in  W.  Africa, 
the  latter  in  S.  America. 

Edentata. — These  are  only  represented  by  the  Macrotherinm 
and  Ancylotherium  of  the  Grecian  deposits,  the  former  occurring 
also  in  France  and  Germany  in  Upper  Miocene  strata. 

Marsupials. — These  consist  of  numerous  species  related  to 
the  opossums  (Didelphys),  but  separated  by  Gervais  under  the 
name  Peraiheriurn.  They  occur  in  both  Upper  and  Lower 
Miocene  beds. 

Upper  Miocene  Deposits  of  the  Siwalik  Hills  and  other  Localities 

in  N.  W.  India. 

These  remarkable  fresh-water  deposits  form  a  range  of  hills 
at  the  foot  of  the  Himalayas,  a  little  south  of  Simla.  They 
were  investigated  for  many  years  by  Sir  P.  Cautley  and  Dr. 
Falconer,  and  add  greatly  to  our  knowledge  of  the  early  fauna 
of  the  Old  World  continent. 

Primates. — Remains  of  the  genera  Scmnopithecus  and  Macacus 
were  found,  with  other  forms  of  intermediate  character;  and 
some  teeth  indicated  animals  allied  to  the  orang-utan  of  Borneo, 
and  of  similar  size. 

Carnivora.— These  consisted  of  species  of  Felis  and  Machai- 
rodus  of  large  size  ;  Hyama,  Canis,  Mellivora,  and  an  allied  genus 
Ursitaxus;  Ursxis,  in  the  deposits  of  the  Nerbudda  valley  (of 
Pliocene  age) ;  llyacnarctos  as  large  as  the  cave  bear  ;  Amphicyon 
of  the  size  of  a  polar  bear  (in  the  deposits  of  the  Indus 
valley,  west  of  Cashmere) ;  Lutra,  and  an  extinct  allied  genus 
Enhydrion. 

Ungulata.—  These  are  very  numerous,  and  constitute  the  most 
important  feature  of  this  ancient  fauna.  Horses  are  represented 
by  a  species  of  Equus  from  the  Siwalik  Hills  and  the  Irawaddy 


Digitized  by  Google 


122 


DISTRIBUTION  OF  EXTINCT  ANIMALS. 


[pabt  a. 


deposits  in  Burmah,  and  by  two  others  from  the  Pliocene  of  the 
Nerbudda  Valley ;  while  Hippotherium — a  slender,  antelope-like 
animal,  found  in  the  Siwalik  Hills  and  in  Europe — is  supposed 
to  form  a  transition  from  the  Equidai  to  the  Tapiridce.  These 
latter  are  found  in  the  Upper  Indus  deposits,  where  there  is  a 
species  of  Tupirus,  and  one  of  an  extinct  genus  Antelotherium. 
Of  RJiinoceroa,  five  extinct  species  have  been  found— in  the 
Siwalik  Hills,  in  Perim  Island,  and  one  at  an  elevation  of  16,000 
feet  in  the  deserts  of  Thibet.  Hippopotamus  occurs  in  the  Plio- 
cene of  the  Nerbudda,  and  is  represented  in  the  older  Miocene 
deposits  by  Hexap-otodon,  of  which  three  species  have  been 
found  in  various  parts  of  India.  Another  remarkable  genus, 
Merycopotamus,  connects  Hippopotamus  with  Anlhracotherium, 
one  of  the  extinct  European  forms  allied  to  the  swine.  These 
last  are  represented  by  several  large  species  of  Sus,  and  by  the 
extinct  European  genus  Chcerotherium. 

The  extinct  Anoplotheridse  are  represented  by  a  species  of 
the  European  genus  Chalicotherium,  larger  than  a  horse. 

An  extinct  camel,  larger  than  the  liviug  species,  was  found 
in  the  Siwalik  Hills. 

Three  species  of  deer  (Ccmis)  have  been  found  in  the 
Siwaliks,  and  one  in  the  Nerbudda  deposits. 

A  large  and  a  small  species  of  giraffe  (Camelopardalis)  were 
found  in  the  Siwalik  Hills  and  at  Perim  Island. 

The  Bovidae  are  represented  by  numerous  species  of  Bos,  and 
by  the  extinct  genera  Hemibos  and  Amphibos.  There  are  also 
three  species  of  antelopes,  one  of  which  is  allied  to  the  African 
Alcephalus. 

We  now  come  to  an  extraordinary  group  of  extinct  animals, 
probably  forming  a  new  family  intermediate  between  the 
antelope  and  the  giraffe.  The  Sivatherium  was  an  enormous 
four-horned  ruminant,  larger  than  a  rhinoceros.  It  had  a  short 
trunk  like  a  tapir,  the  lower  horns  on  the  forehead  were  simple, 
the  upper  pair  palmated.  The  Bramatherium,  an  allied  form 
from  Perim  Island,  showed  somewhat  more  affinity  for  the 
giraffe. 

Proboscidca. — No  less  than  seven  species  of  elephants  and  four 
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of  mastodons  ranged  over  India,  tlieir  remains  being  found  in  all 
the  deposits  from  the  Siwalik  Hills  to  Burraah.  A  large  Dino- 
therium  has  also  been  found  at  Perim  Island. 

Reptiles. — Many  remains  of  birds  were  found,  but  these  have 
not  been  determined.  Beptiles  were  numerous  and  interesting, 
the  most  remarkable  being  the  huge  tortoise,  Colossochely*,  whose 
shell  was  twelve  feet  long  and  head  and  neck  eight  feet  more. 
Other  small  tortoises  of  the  genera  Testudo,  Emys,  Trionyx 
and  Emydida  were  found,  the  Emys  being  a  living  species. 
There  were  three  extinct  and  one  living  species  of  crocodile, 
and  one  of  them  was  larger  than  any  now  living.  The  only 
other  reptile  of  importance  was  a  large  lizard  of  the  genus 
Varaniis. 

General  Observations  on  the  Miocene  faunas  of  Europe  and 
Asia. — Comparing  the  three  faunas  of  approximately  the  same 
period,  and  allowing  for  the  necessaiily  imperfect  record  of 
each,  we  find  a  wonderful  similarity  of  general  type  over  the 
enormous  area  between  France  on  the  west  and  the  Irawaddy 
river  in  Burmah  on  the  east.  We  may  even  extend  our  com- 
parison to  Northern  China,  where  remains  of  Hyorna,  Tapir, 
Ehinoceros,  Chalicotheriwn,  and  Eiephas,  have  been  recently 
found,  closely  resembling  those  from  the  Miocene  or  Pliocene 
deposits  of  Europe  or  India,  and  showing  that  the  Paliearctic 
region  had  then  the  same  great  extent  from  west  to  east 
that  it  has  now.  Of  about  forty  genera  comprised  in  the 
Indian  Miocene  fauna,  no  less  than  twenty-seven  inhabited 
Central  and  Western  Europe  during  the  same  epoch.  The  Indian 
Miocene  fossils  are  much  what  we  should  expect  as  the  fore- 
runners of  the  existing  fauna,  the  giraffes  and  hippopotami 
being  the  only  additions  from  the  present  Ethiopian  fauna. 
The  numerous  forms  of  the  restricted  bovine  type,  show  that 
these  probably  originated  in  India ;  while  the  monkeys  appear 
to  be  altogether  of  Oriental  types. 

In  Europe,  however,  we  meet  with  a  totally  different  assem- 
blage of  animals  from  those  that  form  the  existing  fauna.  We 
find  apes  and  monkeys,  many  large  Felidce,  numerous  civets 
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and  byrenas,  tapirs,  rhinoceros,  hippopotamus,  elephants,  giraffes, 
and  antelopes,  such  as  now  characterise  the  tropics  of  Africa 
and  Asia.  Along  with  these  we  meet  with  less  familiar  types, 
showing  relations  with  the  Centetidae  of  Madagascar,  the 
Tupaiidie  of  the  Malay  Islands,  the  Cajiromys,  of  the  West  Indies, 
and  the  Echimys  of  South  America.  And  besides  all  these 
living  types  we  have  a  host  of  extinct  forms, — ten  or  twelve 
genera  allied  to  swine ;  nine  genera  of  tapir-like  animals ;  four 
of  horses ;  nine  of  wolves ;  with  many  distinct  forms  of  the 
long-extinct  families  of  Anoplotheriihe,  Xiphodontidai,  and  the 
edentate  Macrotheridie.  It  is  almost  certain  that  during  the 
Miocene  period  Europe  was  not  only  far  richer  than  it  is  now 
in  the  higher  forms  of  life,  but  not  improbably  richer  than  any 
part  of  the  globe  now  is,  not  excepting  tropical  Africa  and 
tropical  Asia. 

Eocene  Period. 

The  deposits  of  Eocene  age  are  less  numerous,  and  spread 
over  a  far  more  limited  area,  than  those  of  the  Miocene  period, 
and  only  restricted  portions  of  them  furnish  any  remains  of 
land  animals.  Our  knowledge  of  the  Eocene  mammalian  fauna 
is  therefore  very  imperfect  and  will  not  occupy  us  long,  as 
most  of  the  new  types  it  furnishes  are  of  more  interest  to  the 
zoologist  than  to  the  student  of  distribution.  Some  of  the 
Eocene  mammalia  of  Europe  are,  however,  of  interest  in  com- 
parison with  those  of  North  America  of  the  same  age  ;  while 
others  show  that  ancestral  types  of  groups  now  confined  to 
Australia  or  to  South  America,  then  inhabited  Europe. 

Primates.— The  only  undoubted  Eocene  examples  of  this 
order,  are  the  Cnnopitkecwt  hmurmdes  from  the  Jura,  which  has 
points  of  resemblance  to  the  South  American  marmosets  and 
howlers,  and  also  to  the  Lemurida; ;  and  a  cranium  recently  dis- 
covered in  the  Department  of  Lot  (S.W.  France),  undoubtedly 
belonging  to  the  Lemurida!,  and  which  most  resembles  that  of 
the  West  African  "Potto"  (Pcrodiclicus).  This  discovery  has 
led  to  another,  for  it  is  now  believed  that  remains  formerly 
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referred  to  the  Anoplotheridie  (Adapts  and  Aphelothcrium 
from  the  Upper  Eocene  of  Paris)  were  also  Lemurs.  Some 
remains  from  the  Lower  Eocene  of  Suffolk  were  at  first  supposed 
to  be  allied  to  Macacos,  but  were  subsequently  referred  to  the 
Ungulate,  Hyracothcrium.  There  is  still,  however,  some  doubt 
as  to  its  true  aflinities. 

Chiroptera— In  the  Upper  Eocene  of  Paris  remains  of  bats 
have  been  found,  so  closely  resembling  living  forms  as  to  be 
referred  to  the  genus  Vcxpcrtilio. 

Carnivora. — The  only  feline  remains,  are  those  of  Hyamodon 
in  the  Upper  Eocene  of  Hampshire,  and  Ptcrodon,  an  allied  form 
from  beds  of  the  same  age  in  France ;  with  sElurogale,  found 
in  the  South  of  France  in  deposits  of  phosphate  of  lime  of 
uncertain  age,  but  probably  belonging  to  this  period.  Viverridaj 
(civets)  are  represented  by  two  genera,  Tylodon,  the  size  of  a 
glutton  from  the  Upper  Eocene,  and  Pahvonyctti,  allied  to 
Viverra,  from  the  Middle  Eocene  of  France.  The  Canidae 
(wolves  and  foxes)  appear  to  have  been  the  most  ancient  of 
the  existing  types  of  Carnivora,  five  genera  being  represented 
by  Eocene  remains.  Of  these,  Galethylax  and  CyoOierium  were 
small,  and  with  the  existing  genus  Canis  are  found  in  the  Upper 
Eocene  of  France.  Arctocyan,  about  the  size  of  a  wolf,  is 
a  very  ancient  and  generalised  form  of  carnivore  which  can 
not  be  placed  in  any  existing  family.  It  is  found  in  the  Lower 
Eocene  of  France,  and  is  thus  the  oldest  known  member  of 
the  Carnivora. 

Ungulata. — These  are  more  numerous.  Equidse  (horses)  are 
represented  by  the  Miocene  Anchithcrium  in  the  Lower,  and  by  a 
more  ancient  form,  A  nchilophus,  in  the  Middle  Eocene  of  France. 
Tapirida?  and  Pakeotheridn;  were  very  numerous.  Palarotheriuni 
and  the  allied  genus  Paloplotlwrium,  were  abundant  in  France  and 
England  in  Upper  Eocene  times.  They  somewhat  resembled 
the  tapir,  with  affinities  for  the  horse  and  rhinoceros.  A  new 
genus,  Cadurcothcrium,  allied  to  the  rhinoceros  and  equally 
large,  has  been  found  in  the  same  deposits  of  phosphate  of  lime 
as  the  lemur  and  JZlurogale.  In  the  Middle  Eocene  of  botli 
England  and  France  are  found  Lophiodon  allied  to  the  tapir, 
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hut  in  some  of  the  species  reaching  a  larger  size;  Propakcothe- 
rium  and  Pachynolophus  of  smaller  size  and  having  affinities 
for  the  other  genera  named ;  and  Plagiolophus^  a  small,  slender 
animal  which  Professor  Huxley  thinks  may  have  been  a  direct 
ancestor  of  the  horse.  In  the  Lower  Eocene  we  meet  with 
Coryphndon,  much  larger  than  the  tapir,  and  armed  with  large 
canine  teeth ;  Pliolophus,  a  generalised  type,  allied  to  the  tapir 
and  horse ;  and  Hyracotherium,  a  small  animal  from  the  Lower 
Eocene  of  England,  remotely  allied  to  the  tapir. 

Among  the  Artiodactyla,  or  even-toed  ungulates,  the  swine 
are  represented  by  several  extinct  genera,  of  moderate  or  small 
size — Acotherium,  Choeropotamus,  Cebocharus  and  Dichobunc,  all 
from  the  Upper  and  the  last  also  from  the  Middle  Eocene  of 
France ;  but  Eutelodon,  from  the  phosphate  of  lime  deposits  is 
large.  The  Dichobune  was  the  most  generalised  type,  pre- 
senting the  characters  of  many  of  the  other  genera  combined, 
and  was  believed  by  Dr.  Falconer  to  approach  the  musk-deer. 
Tlie  Cainotherium  of  the  Miocene  also  occurs  here,  and  an  allied 
genus  Plesiomeryx  from  the  same  deposits  as  Euteledon. 

The  Eocene  Anoplotheridae  were  numerous.  The  Anoplothc- 
rium  was  a  two-toed,  long-tailed  Pachyderm,  ranging  from  the 
size  of  a  hog  to  that  of  an  ass ;  the  allied  EurytheHum  was 
four-toed ;  and  there  are  one  or  two  others  of  doubtful  affinity. 
All  are  from  the  Upper  Eocene  of  France  and  England. 

Rodentia. — Remains  referred  to  the  genera  Myoxus  (dormouse) 
and  Sciurus  (squirrel)  have  been  found  in  the  Upper  Eocene 
of  France ;  as  well  as  Plesiarclojnys,  an  extinct  genus  between 
the  marmots  and  squirrels.  The  Miocene  Theridomys  is  also 
found  here. 

Marsupials.— The  Didelphys  (opossum)  of  Cuvier,  now  referred 
to  an  extinct  genus  Peratlurium,  is  found  in  the  Upper  Eocene 
of  France  and  England. 

General  Considerations  on  the  Extinct  Mammalian  Fauna  of 
Europe— It  is  a  curious  fact  that  no  family,  and  hardly  a  genus, 
of  European  mammalia  occurs  in  the  Pliocene  deposits,  without 
extending  back  also  into  those  of  Miocene  age.    There  are,  how- 
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ever,  a  few  groups  which  seem  to  be  late  developments  or  recent 
importations  into  the  Paher\rctic  region,  as  they  occur  only  in 
Fost-Pliocene  deposits.  The  most  important  of  these  are  the 
badger,  glutton,  elk,  reindeer,  chamois,  goat,  and  sheep,  which 
only  occur  in  caves  and  other  deposits  of  Post-Pliocene  age. 
Camels  only  occur  in  the  Post-Pliocene  of  Siberia  {Mcrycothcrium), 
although  a  true  Camdus  of  large  size  appears  to  have  inhabited 
some  part  of  Central  Asia  in  the  Upper  Miocene  period,  being 
found  in  the  Siwalik  beds.  The  only  exclusively  Pliocene 
genera  in  Europe  are  Ursus,  Equus,  Hippopotamus,  Bos,  Elephas, 
Arvicola,  TrogorUherium,  Arctomys,  Hystrix  and  Lepns ;  but  of 
these  Equus,  Hippopotamus,  Bos,  and  Elephas  are  found  in  the 
Miocene  deposits  of  India.  Owing,  no  doubt,  in  part  to  the 
superior  productiveness  of  the  various  Miocene  beds,  large 
numbers  of  groups  appear  to  have  their  origin  or  earliest  appear- 
ance here.  Such  are  Insectivora,  Felidae,  Hvaenidae,  Mustelidse, 
Ursus,  Equidae,  Tapirus,  Rhinocerotidae,  Hippopotamidae,  An- 
thracotheridae  (extinct),  Sus.  Camelopardidae,  Tragulidae,  Cervidao, 
13ovidae,  Elephantidae,  and  Edentata, 

Groups  which  go  back  to  the  Eocene  period,  are,  Primates 
allied  to  South  American  monkeys,  as  well  as  some  of  the 
Lemuridae;  bats  of  the  living  genus  Vcspertilio ;  Hyaenodon- 
tidae,  an  ancestral  form  of  Carnivore ;  Viverridac  ;  Canidae  (to  the 
Upper  Eocene),  and  the  ancestral  Arctocyonidae  to  the  Lower 
Eocene;  Hyamarctos,  an  ancestral  type  of  bears  and  hyaenas; 
Anchitheridie,  ancestral  horses,  to  the  Middle  Eocene ;  Palaeo- 
theridae,  comprising  numerous  generalised  forms,  ancestors  of  the 
rhinoceros,  horse,  and  tapir ;  Suidae,  with  numerous  generalised 
forms,  to  the  Middle  Eocene ;  Anoplotheridae  and  Xiphodontidae, 
ancestral  families  of  even-toed  Ungulates,  connecting  the  rumi- 
nants with  the  swine  ;  and  lastly,  several  groups  of  Rodents, 
and  a  Marsupial,  in  the  Upper  Eocene.  We  thus  find  all 
the  great  types  of  Mammalia  well  developed  in  the  earliest 
portion  of  the  tertiary  period ;  and  the  occurrence  of  Quadru- 
mana,  of  the  highly  specialized  bats  (VesperWio),  of  various 
forms  of  Carnivora,  and  of  Ungulates,  clearly  differentiated  into 
the  odd  and  even-toed  series,  associated  with  such  lower  forms  as 
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Lemurs  and  Marsupials — proves,  that  we  have  here  hardly  made 
an  approach  towards  the  epoch  when  the  mammalian  type  itself 
began  to  diverge  into  its  various  modifications.  Some  of  the 
Carnivora  and  Ungulates  do,  indeed,  exhibit  a  less  specialised 
structure  than  later  forms ;  yet  so  far  back  as  the  Upper 
Miocene  the  most  specialised  of  all  carnivora,  the  great  sabre- 
toothed  Machairodus,  makes  its  appearance. 

The  Miocene  is,  for  our  special  study,  the  most  valuable  and 
instructive  of  the  Tertiary  periods,  both  on  account  of  its 
superior  richness,  and  because  we  here  meet  with  many  types 
now  confined  to  separate  regions.  Such  facts  as  the  occurrence 
in  Europe  during  this  period  of  hippopotami,  tapirs,  giraffes, 
Tragulidae,  Edentata,  and  Marsupials — will  assist  us  in  solving 
many  of  the  problems  we  shall  meet  with  in  reviewing  the 
actual  distribution  of  living  forms  of  those  groups.  Still  more 
light  will,  however,  be  thrown  on  the  subject  by  the  fossil  forms 
of  the  American  continent,  which  we  will  now  proceed  to 
examine. 
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EXTINCT  MAHMAUA  OF  THE  NEW  WORLD. 

The  discoveries  of  very  rich  deposits  of  mammalian  remains  in 
various  parts  of  the  United  States  have  tlirown  great  light  on 
the  relations  of  the  faunas  of  very  distant  regions.  North 
America  now  makes  a  near  approach  to  Europe  in  the  number 
and  variety  of  its  extinct  mammalia,  and  in  no  part  of  the  world 
have  such  perfect  specimens  been  discovered.  In  what  are  called 
the  "  Mauvaises  terres  "  of  Nebraska  (the  dried-up  mud  of  an 
ancient  lake),  thousands  of  entire  crania  and  some  almost  entire 
skeletons  of  ancient  animals  have  been  found,  their  teeth  abso- 
lutely perfect,  and  altogether  more  resembling  the  preparations 
of  the  anatomist,  than  time-worn  fossils  such  as  we  are  accus- 
tomed to  see  in  the  museums  of  Europe.  Other  deposits  have 
been  discovered  in  Oregon,  California,  Virginia,  South  Carolina, 
Texas,  and  Utah,  ranging  over  all  the  Tertiary  epochs,  from 
Post-Pliocene  to  Eocene,  and  furnishing  a  remarkable  picture 
of  the  numerous  strange  mammalia  which  inhabited  the  ancient 
North  American  continent. 

North  America— Post-Pliocene  Period. 

Insedivora. — The  only  indications  of  this  order  yet  discovered, 
consists  of  a  single  tooth  of  some  insectivorous  animal  found 
in  Illinois,  but  which  cannot  be  referred  to  any  known  group. 

Camivora. — These  are  fairly  represented.  Two  species  of 
Felis  as  large  as  a  lion ;  the  equally  large  extinct  Trucifelis, 
found  only  in  Texas  j  four  species  of  Cants,  some  of  them  larger 
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than  wolves  ;  two  species  of  GaUra,  a  genus  now  confined  to  the 
Neotropical  region;  two  bears,  and  an  extinct  genus,  Arctodus; 
an  extinct  species  of  racoon  (Procyon),  and  an  allied  extinct 
genus,  Myxophagtts — show,  that  at  a  very  recent  period  North 
America  was  better  supplied  with  Carnivora  than  it  is  now. 
Remains  of  the  walrus  (TricJicchus)  have  also  been  found  as  far 
south  as  Virginia. 

Cetacea. — Three  species  of  dolphins  belonging  to  existing 
genera,  have  been  found  in  the  Eastern  States  ;  and  two  species 
of  Manatus,  or  sea-cow,  in  Florida  and  South  Carolina. 

Ungulata. — Six  extinct  horses  (Equus),  and  one  Hipparion ; 
the  living  South  American  tapir,  and  a  larger  extinct  species ;  a 
Dicotyles,  or  peccary,  and  an  allied  genus,  Platygonus  ;  a  species 
of  the  South  American  llamas  (Auchenia),  and  one  of  a  kind  of 
camel,  Procamelus ;  two  extinct  bisons  ;  a  sheep,  and  two  musk- 
sheep  (Ovibos) ;  with  three  living  and  one  extinct  deer  (Cervvs), 
show  an  important  increase  in  its  Herbivora. 

Proboscidea, — Two  elephants  and  two  mastodons,  added  to  this 
remarkable  assemblage  of  large  vegetable-feeding  quadrupeds. 

Rodentia. — These  consist  mainly  of  genera  and  species  still 
living  in  North  America ;  the  only  important  exceptions  being  a 
species  of  the  South  American  capybara  (Hydrochosrus)  in  South 
Carolina ;  and  Praotherium,  an  extinct  form  of  hare,  found  in  a 
bone  cave  in  Pennsylvania. 

Edentata. — Here  we  meet  with  a  wonderful  assemblage,  of  six 
species  belonging  to  four  extinct  genera,  mostly  of  gigantic  size. 
A  species  of  Megatherium,  three  of  Mcgalonyx,  and  one  of 
Mylodon — huge  terrestrial  sloths  as  large  as  the  rhinoceros 
or  even  as  the  largest  elephants — ranged  over  the  Southern 
States  to  Pennsylvania,  the  latter  {Mylodon)  going  as  far  as  the 
great  lakes  and  Oregon.  Another  form,  Ercptodon,  has  been 
found  in  the  Mississippi  Valley. 

Marsupialia. — The  living  American  genus  of  opossums,  Didel- 
phys,  has  been  found  in  deposits  of  this  age  in  South  Carolina. 

Remarks  on  the  Post-Pliocene  fauna  of  North  America. — The 
assemblage  of  animals  proved,  by  these  remains,  to  have 
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inhabited  North  America  at  a  comparatively  recent  epoch,  is 
most  remarkable.  In  Europe,  we  found  a  striking  change 
in  the  fauna  at  the  same  period ;  but  that  consisted  almost 
wholly  in  the  presence  of  animals  now  inhabiting  countries 
immediately  to  the  north  or  south.  Here  we  have  the  appear- 
"  auce  of  two  new  assemblages  of  animals,  the  one  now  con- 
fined to  the  Old  World— horses,  camels,  and  elephants;  the 
other  exclusively  of  South  American  type — llamas,  tapirs, 
capybaras,  Galcra,  and  gigantic  Edentata.  The  age  of  the 
various  deposits  in  which  these  remains  are  found  is  somewhat 
uncertain,  and  probably  extends  over  a  considerable  period  of 
time,  inclusive  of  the  Glacial  epoch,  and  perhaps  both  anterior 
and  subsequent  to  it.  We  have  here,  as  in  Europe,  the  presence 
and  apparent  co-existence  in  the  same  area,  of  Arctic  and 
Southern  forms — the  walrus  and  the  manatee — the  musk- 
sheep  and  the  gigantic  sloths.  Unfortunately,  as  we  shall  see, 
the  immediately  preceding  Pliocene  deposits  of  North  America 
are  rather  poor  in  organic  remains ;  yet  it  can  hardly  be  owing 
to  the  imperfection  of  the  record  of  this  period,  that  not  one  of 
the  South  American  types  above  numerated  occurs  there,  while 
a  considerable  number  of  Old  World  forms  are  represented. 
Neither  in  the  preceding  wonderfully  rich  Miocene  or  Eocene 
periods,  does  any  one  of  these  forms  occur ;  or,  with  the  exception 
of  Morotherium,  from  Pliocene  deposits  west  of  the  Rocky 
Mountains,  any  apparent  ancestor  of  them !  We  have  here 
unmistakable  evidence  of  an  extensive  immigration  from  South 
into  North  America,  not  very  long  before  the  beginning  of  the 
Glacial  epoch.  It  was  an  immigration  of  types  altogether  new 
to  the  country,  which  spread  over  all  the  southern  and  central 
portions  of  it,  and  established  themselves  sufficiently  to  leave 
abundance  of  remains  in  the  few  detached  localities  where  they 
have  been  discovered.  How  such  large  yet  defenceless  animals 
as  tapirs  and  great  terrestrial  sloths,  could  have  made  their  way 
into  a  country  abounding  in  large  felines  equal  in  size  and 
destructiveness  to  the  lion  and  the  tiger,  with  numerous  wolves 
and  bears  of  the  largest  size,  is  a  great  mystery.  But  it  is 
nevertheless  certain  that  they  did  so  ;  and  the  fact  that  no  such 
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migration  had  occurred  for  countless  preceding  ages,  proves  that 
some  great  barrier  to  the  entrance  of  terrestrial  mammalia 
which  had  previously  existed,  must  for  a  time  have  been  re- 
moved. We  must  defer  further  discussion  of  this  subject  till 
we  have  examined  the  relations  of  the  existing  faunas  of  North 
and  South  America. 

Tertiary  Period. 

When  we  get  to  remains  of  the  Tertiary  age,  especially  those 
of  the  Miocene  and  Eocene  epochs,  we  meet  with  so  many 
interesting  and  connected  types,  and  such  curious  relations  with 
living  forms  in  Europe,  that  it  will  be  clearer  to  trace  the 
history  of  each  order  and  family  throughout  the  Tertiary  period, 
instead  of  considering  each  of  the  subdivisions  of  that  period 
separately. 

It  will  be  Well  however  first  to  note  the  few  American  Post- 
Pliocene  or  living  genera  that  are  found  in  the  Pliocene  beds. 
These  consist  of  several  species  of  Canis,  from  the  size  of  a  fox 
to  that  of  a  large  wolf;  a  Felts  as  large  as  a  tiger ;  au  Otter 
(Lutra) ;  several  species  of  Hipparion ;  a  peccary  (Dicotyks) ; 
a  deer  (Cervus) ;  several  species  of  Procamelus;  a  mastodon  ; 
an  elephant ;  and  a  beaVer  (Castor).  It  thus  appears  that  out 
of  nearly  forty  genera  found  in  the  Post-Pliocene  deposits,  only 
tert  are  found  in  the  precedihg  Pliocene  period.  About  twelve 
additional  genera,  however,  appear  there,  as  we  shall  see  in 
going  over  the  various  orders. 

Primates. — Among  the  vast  number  of  extinct  mammalia 
discovered  in  the  Tertiary  deposits  of  North  America,  no 
example  of  this  Order  had  been  recognized  up  to  1872,  when 
the  discovery  of  more  perfect  remains  showed,  that  a  number 
of  small  animals  of  obscure  affinities  from  the  Lower  Eocene 
of  Wyoming,  were  really  allied  to  the  lemurs  and  perhaps 
also  to  the  marmosets,  the  lowest  form  of  American  monkeys, 
but  having  a  larger  number  of  teeth  than  either.  A  number  of 
other  remains  of  small  animals  from  the  same  formation,  pre- 
viously supposed  to  be  allied  to  the  Ungulata,  are  now  shown  to 
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belong  to  the  Primates;  so  that  no  less  than  twelve  genera  of  these 
animals  are  recognized  by  Mr.  Marsh,  who  classes  them  in  two 
families — Limnotheridie,  comprising  the  genera  Limnotherium, 
(which  had  larger  canine  teeth),  Thinolcstcs,  Telmatolcstcs,  Mesa- 
codon,  Bathrodon,  and  Antincodon  of  Marsh,  with  JVotharclo*, 
Hipposyus,  Microsyops,  and  Talmacod^n  previously  described  by 
Leidy ; — and  I-emuravidre,  consisting  of  the  genera  Lemvmvus 
(Marsh)  and  Hyapsodiis  (Leidy).  The  animals  of  the  latter 
family  were  most  allied  to  existing  lemurs,  but  were  a  more 
generalized  form,  Lemuraviis  haying  forty-four  teeth,  the  greatest 
number  known  in  the  order.  These  numerous  forms  ranged  from 
the  size  of  a  small  squirrel  to  that  of  a  racoon.  It  is  especially 
interesting  to  find  these  pepuliar  lemuroid  forms  in  America, 
just  when  a  lemur  has  been  discovered  of  about  the  same  age 
in  Europe;  and  as  the  American  forms  are  said  to  show  an 
affinity  with  the  South  American  marmosets,  while  the  European 
animal  is  most  allied  to  a  West  African  group,  we  have 
evidently  not  yet  got  back  far  enough  to  find  the  primeval 
or  ancestral  type  from  which  all  the  Primates  sprang. 

About  the  same  time,  in  the  succeeding  Miocene  formation, 
true  monkeys  were  discovered.  Mr.  Marsh  describes  Laojrithe- 
cus  as  an  animal  nearly  the  size  of  the  largest  South  American 
monkeys,  and  allied  both  to  the  Cebidpe  and  the  Eocene  Limno- 
theridae,  Mr.  Cope  has  described  Mcnothcrinm  from  the  Mio- 
cene of  Colorado,  as  a  lemuroid  animal,  the  size  of  a  cat,  and 
perhaps  allied  to  Limnotherium.  More  Miocene  remains  will, 
no  doubt,  be  discovered,  by  which  we  shall  be  enabled  to  trace 
the  origin  of  some  of  the  existing  forms  of  South  American 
monkeys ;  and  perhaps  help  to  decide  the  question  (now  in  dis- 
pute among  anatomists)  whether  the  lemurs  are  really  Primates, 
or  form  an  altogether  distinct  and  isolated  order  of  mammalia. 

Insectivora. — This  order  is  represented  by  comparatively  few 
forms  in  the  tertiary  beds,  and  these  are  all  very  different  from 
existing  types.  In  the  Upper  Miocene  of  Dakota  are  found 
remains  indicating  two  extinct  genera,  Lrpictis  and  Ictops.  In 
the  Miocene  of  Colorado,  Professor  Cope  has  recently  discovered 
four  new  genera,  lmcis;  allied  to  the  preceding,  but  as  large  as  a 
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Mephitis  or  skunk;  Hcr}» totherium t  near  the  moles;  Emhasis, 
more  allied  to  the  shrews  ;  and  Domini na,  of  uncertain  affinities. 
Two  others  have  been  found  in  the  Eocene  of  Wyoming  ;  Amomys, 
having  some  resemblance  to  hedgehogs  and  to  the  Eastern  Tupaia; 
and  Wttshakiufi,  of  doubtful  affinities. 

Far  back  in  the  Triassic  coal  of  North  Carolina  has  been  found 
the  jaw  of  a  small  mammal  (Dromotherivm),  the  teeth  of  which 
somewhat  resemble  those  of  the  Australian  Myrmccobius,  and 
may  belong  either  to  the  Insectivora  or  Marsupials ;  if  indeed,  at 
that  early  period  these  orders  were  differentiated. 

Carnivora—  The  most  ancient  forms  of  this  order  are  some 
remains  found  in  the  Middle  Eocene  of  Wyoming,  and  others 
recently  described  by  Professor  Cope  (1875)  from  the  Eocene  of 
New  Mexico,  of  perhaps  earlier  date.  The  former  consist  of  three 
genera,  Patriofdis,  Uintacyon,aud  Sinopa, — animals  of  large  size 
but  which  cannot  be  classed  in  any  existing  family ;  and  two 
others,  Mesonyx  and  Synoplolhcrium,  believed  by  Mr.  Cope  to  be 
allied  to  Hy&juxlon.  The  latter  consist  of  four  genera,—  Oxya-tm, 
consisting  of  several  species,  some  as  large  as  a  jaguar,  was 
allied  to  Hyanodon  and  Ptcrodon  ;  Pachya-na,  allied  to  the  last; 
Prototomvs,  allied  to  Amphicyon  and  the  Viverridte ;  and  Lim- 
nocyon,  a  civet-like  carnivore  with  resemblances  to  the  Canid.e. 

In  the  Miocene  formations  we  find  the  Feline  type  well  deve- 
loped. The  wonderful  Machairodus,  which  in  Europe  lived  down 
to  Post- Pliocene  times,  is  found  in  the  Upper  Miocene  of  Dakota  ; 
and  perfect  crania  have  been  discovered,  showing  that  the  chin 
was  lengthened  downwards  to  receive  and  protect  the  enormous 
canines.  Dinyctis  was  allied  both  to  Machairodits  and  to  the 
weasels.  Three  new  genera  have  been  lately  described  by  Professor 
Cope  from  the  Miocene  of  Colorado, — Bnnalnrus,  with  characters 
of  both  cats  and  weasels  ;  Doptophilvs,  allied  to  Dinyctis;  and 
Hoplophoncus,  more  allied  to  Machairodus.  The  Canidai  are  re- 
presented by  Amphicyon,  which  occurs  in  deposits  of  the  same 
age  in  Europe ;  and  by  Canis,  four  species  of  which  genus  are 
recorded  by  Professor  Cope  from  the  Miocene  of  Colorado,  and  it 
also  occurs  in  the  Pliocene.  The  Hyanodon  is  represented  by 
three  species  in  the  Miocene  of  Dakota  and  Colorado.    It  occurs 
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also  in  the  European  Miocene  and  Upper  Eocene  formations,  and 
constitutes  a  distinct  family  Hy.'enodontida;,  allied,  according  to 
Dr.  Leidy,  to  wolves,  cats,  hyaenas  and  weasels.  The  Ursidffl 
are  represented  by  only  one  species  of  an  extinct  genus,  Lcptar- 
chus,  from  the  Pliocene  of  Nebraska.  From  the  Pliocene  of 
Colorado,  Prof.  Cope  has  recently  described  Tomarclos,  as  a 
"short-faced  type  of  dog;"  as  well  as  species  of  Canis  and 
Martes. 

Ungulata. — The  animals  belonging  to  this  order  being  usually 
of  large  size  and  accustomed  to  feed  and  travel  in  herds,  are 
liable  to  wholesale  destruction  by  floods,  bogs,  precipices,  drought 
or  hunger.  It  is  for  these  reasons,  probably,  that  their  remains 
are  almost  always  more  numerous  than  those  of  other  orders  of 
mammalia.  In  America  they  are  especially  abundant ;  and  the 
number  of  new  and  intermediate  types  about  whose  position 
there  is  much  difference  of  opinion  among  Palaeontologists,  ren- 
ders it  very  difficult  to  give  a  connected  summary  of  them  with 
any  approacli  to  systematic  accuracy. 

Beginning  with  the  Perissodactyla,  or  odd-toed  ungulates,  we 
find  the  Equine  animals  remarkably  numerous  and  interesting. 
The  true  horses  of  the  genus  Equus,  so  abundant  in  the  Post- 
Pliocene  formations,  are  represented  in  the  Pliocene  by  several 
ancestral  forms.  The  most  nearly  allied  to  Equus  is  Fliohippus, 
consisting  of  animals  about  the  size  of  an  ass,  with  the  lateral 
toes  not  externally  developed,  but  with  some  differences  of  denti- 
tion. Next  come  Protohippus  and  Hipparion,  in  which  the 
lateral  toes  are  developed  but  are  small  and  functionless.  Then 
we  have  the  allied  genera,  Anchippus,  Mwyckippiis,  and  Hyohip- 
fnut  related  to  the  European  Hippotherium,  which  were  all  still 
smaller  animals,  Protohippus  being  only  2 \  feet  high.  In  the 
older  deposits  we  come  to  a  series  of  forms,  still  unmistakably 
equine,  but  with  three  or  more  toes  used  for  locomotion  and  with 
numerous  differentiations  in  form,  proportions,  and  dentition. 
These  constitute  the  family  Anchitheridse.  In  the  Miocene  we 
have  the  genera  Anchitherium  (found  also  in  the  European 
Miocene),  Miohippus  and  Mtsohippus,  all  with  three  toes  on  each 
foot,  and  about  the  size  of  a  sheep  or  large  goat.   In  the  Eocene  of 
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Utah  and  Wyoming,  we  get  a  step  further  back,  several  species 
having  been  discovered  about  the  size  of  a  fox  with  four  toes  in 
front  and  three  behind.  These  form  the  genus  Orohippus,  and 
are  the  oldest  ancestral  horse  known.  Prof.  Marsh  points  out  the 
remarkably  perfect  series  of  forms  in  America,  which,  beginning 
with  this  minute  ancient  type,  is  gradually  modified  by  gaining 
increased  size,  increased  speed  by  concentration  of  the  limb-bones, 
elongation  of  the  head  and  neck,  the  canine  teeth  decreased  in 
size,  the  molars  becoming  longer  and  being  coated  with  cement — 
till  we  at  last  come  to  animals  hardly  distinguishable,  specifically, 
from  the  living  horse. 

Allied  to  these,  are  a  series  of  forms  showing  a  transition  to  the 
tapirs,  and  to  the  Palccotlierium  of  the  European  Eocene.  In  the 
Pliocene  we  have  Parahippus ;  in  the  Miocene  Lophiodon,  found 
in  the  same  formation  and  in  the  Eocene  of  Europe,  and  allied 
to  the  tapir ;  and  in  the  Eocene,  Palwosyops,  as  large  as  a  rhino-? 
ceros,  which  had  large  canines  and  was  allied  to  the  tapir  and 
Pala-othcrivm  ;  L-mnohyus,  forming  the  type  of  a  family  Limno-? 
hyida?,  which  included  the  last  genus  and  some  others  mentioned 
further  on  ;  and  Hyrachyus,  allied  to  Lophiodon,  and  to  Hyracodon 
an  extinct  form  of  rhinoceros.  Besides  these  we  have  Lophiothe- 
rivm  (also  from  the  Eocene  of  Europe) ;  Diplacodon  allied  to 
Limnohyns,but  with  affinities  to  modern  Perissodactyla  and  nearly 
as  large  as  a  rhinoceros ;  and  Colonoceras,  also  belonging  to  the 
Limnohyidae,  an  animal  which  was  the  size  of  a  sheep,  and  had 
divergent  protuberances  or  horns  on  its  nose.  A  remarkable 
genus,  Bathmodon,  lately  described  by  Professor  Cope,  and  of 
which  five  species  have  been  found  in  the  Eocene  of  New  Mexico 
and  Wyoming,  is  believed  to  form  the  type  of  a  new  family, 
having  some  affinity  to  Palvosyops  and  to  the  extinct  Bronto- 
theridco.    Jt  had  large  canine  tusks  but  no  horns. 

The  Ilhmocerotidaj  are  represented  in  America  by  the  genus 
Rhinoceros  in  the  Pliocene  and  Miocene,  and  by  Aceratherium 
and  Hyracodon  in  the  Miocene.  Both  the  latter  were  hornless, 
and  Hyracodon  was  allied  to  the  Eocene  Hyrachyns,  one  of  the 
Lophiodontida\  In  the  Eocene  and  Miocene  deposits  of  Utah, 
and  Oregon,  several  remarkable  extinct  rhinoceroses  have  been 
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recently  discovered,  forming  the  genus  Diccrathwium.  These  had 
a  pair  of  nasal  horns  placed  side  by  side  on  the  snout,  not  behind 
each  other  as  in  existing  two-horned  rhinoceroses,  the  rest  of 
their  skeleton  resembling  the  hornless  Accratherium.  They  were 
of  rather  small  size. 

Next  to  these  extinct  rhinoceroses  come  the  Brontotheridae, 
an  extraordinary  family  of  large  mammalia,  some  of  which 
exceeded  in  bulk  the  largest  living  rhinoceros.  They  had  four 
toes  to  the  front  and  three  to  the  hind  feet,  with  a  pair  of  large 
divergent  horns  on  the  front  of  the  head,  in  both  sexes.  Professor 
Marsh  and  Dr.  Leidy  have  described  four  genera,  Brontotherium, 
Titanotlierium,  Megacerops,  and  Anisacodon,  distinguished  by 
peculiarities  of  dentition.  Though  most  nearly  allied  to  the 
rhinoceroses,  they  show  some  affinity  for  the  gigantic  Dino- 
cerata  of  the  Eocene  to  be  noticed  further  on.  Professor  Cope 
has  since  described  another  genus,  Symborodon,  from  the  Mio- 
cene of  Colorado,  with  no  less  than  seven  species,  one  nearly 
the  size  of  an  elephant.  He  thinks  they  had  a  short  tapir-like 
proboscis.  The  species  differ  greatly  in  the  form  of  the  cranium 
and  development  of  the  horn -bearing  processes. 

We  commence  the  Artiodactyla,  or  even-toed  Ungulates,  with 
the  hog  tribe.  These  are  represented  by  species  of  peccaries, 
(Dicotyles)  from  the  Pliocene  of  Nebraska  and  Oregon  ;  and  by 
an  allied  form  Thinohyvs,  very  like  IHcol i/les,  but  having  an 
additional  premolar  tooth  and  a  much  smaller  brain-cavity. 
From  the  Miocene  are  three  allied  genera,  Nanohyus,  Lejito- 
chatnts,  and  Perchcerus.  Professor  Cope,  however,  thinks  Lepto- 
charus  may  be  Lemuroid,  and  allied  to  Menotherium.  The 
Anthracotherida?,  a  family  which  connects  the  Hippopotamidai 
and  Ruminants,  and  which  occurs  in  the  Miocene  of  Europe 
and  India,  are  represented  in  America  by  the  genus  Hyopotamiis 
from  the  Miocene  of  Dakota,  and  Elotherivm  from  the  Miocene  of 
Oregon  and  the  Eocene  of  Wyoming;  the  latter  genus  being  some- 
times classed  with  the  preceding  family,  and  lately  placed  by 
Professor  Marsh,  in  the  new  order,  Tillodontia.  Professor  Cope 
has  since  described  three  other  genera  from  the  Eocene  of  New 


Digitized  by  Google 


138 


DISTRIBUTION  OF  EXTINCT  ANIMALS. 


[tart  II. 


Mexico :  Meniscothcrium,  having  resemblances  to  Pala:osyops, 
Hyopotamus,  and  the  LimnotheridiB ;  Plunacxxlvs,  the  size  of  a 
hog,  of  doubtfid  position,  but  perhaps  near  Elothtrium  ;  and 
Ach&nodon,  as  large  as  a  cow,  but  more  hog-like  than  the  pre- 
ceding. Another  new  genus  from  the  Miocene  of  Colorado — 
Pdonax — is  said  by  Professor  Cope  to  come  between  Elotlterium 
and  Hippopotamus. 

The  Camelidic  are  very  abundant,  and  form  one  of  the  most 
striking  features  of  the  ancient  fauna  of  America.  Procamelus, 
Homocamelus,  and  Megalomeryx,  are  extinct  genera  found  in  the 
riiocene  formation ;  the  first  very  closely  allied  to  the  Old 
World  camel,  the  last  smaller  and  more  sheep-like.  In  the 
Miocene  two  other  genera  occur,  PoSbrotherium  and  IVotomeryx, 
the  former  allied  to  both  the  camel  and  the  llama. 

Deer  are  represented  by  a  single  species  of  Cervus  in  the 
Pliocene,  while  two  extinct  genera,  Leptomtryx  and  Merycodus, 
are  found  in  the  Miocene  deposits,  the  latter  indicating  a  tran- 
sition between  camels  and  deer.  Two  other  genera,  Hypisodus 
and  Ifypertragulus,  of  very  small  size,  are  said  by  Professor 
Cope  to  be  allied  to  the  Tragulidaj  and  to  Leptomeryx. 

The  Bovidai,  or  hollow-horned  ruminants,  are  only  represented 
in  the  Newer  Pliocene  by  a  siugle  species  of  an  extinct  genus, 
Casoryx,  said  to  be  intermediate  between  antelopes  and  deer. 

We  now  come  to  an  exclusively  American  family,  the  Orco- 
dontidcc,  which  consisted  of  small  animals  termed  by  Dr.  Leidy, 
"  ruminating  hogs,"  and  which  had  some  general  structural 
resemblances  to  deer  and  camels.  They  abounded  in  North 
America  during  the  Pliocene,  and  especially  during  the  Miocene 
epoch,  no  less  than  six  genera  and  twenty  species  having  been 
discovered.  McrycJius  contains  the  Pliocene  forms;  while 
Orcodon,  Eporeodon,  Mcrychochairus,  LeptaueJumia,  and  Agrio- 
chwrus  are  Miocene.  The  last  genus  extends  back  into  the 
Eocene  period,  and  shows  affinity  to  the  European  Anoplothe- 
ridre  of  the  same  epoch. 

Proboscidm. — The  Elephantidie  are  only  represented  in 
America  by  one  species  of  Mastodon  and  one  of  Elephas,  in 
the  Newer  Pliocene  deposits.    In  the  Older  Pliocene,  Miocene, 
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and  Upper  Eocene,  no  remains  of  this  order  have  been  found ; 
and  in  18G0,  Dr.  Leidy  remarked  on  the  small  average  size  of 
the  extinct  North  American  mammalia,  which  were  almost  all 
smaller  than  their  living  analogues.  Since  then,  however,  won- 
derful discoveries  have  been  made  in  deposits  of  Middle  Eocene 
age  in  Wyoming  and  Colorado,  of  a  group  of  huge  animals  not 
only  rivalling  the  elephants  in  size,  but  of  so  remarkable  and 
peculiar  a  structure  as  to  require  the  formation  of  a  new  order  of 
mammals — Dinoeerata — for  their  reception. 

This  order  consists  of  animals  with  generalised  Ungulate  and 
Proboscidean  affinities.  The  lower  jaw  resembles  that  of  the 
hippopotamus ;  they  had  five  toes  on  the  anterior  feet  and  four  on 
the  posterior ;  three  pairs  of  horns,  the  first  pair  on  the  top  of  the 
head,  large  and  perhaps  palmated,  the  second  pair  above  the  eyes, 
while  the  third  and  smallest  stood  out  sideways  on  the  snout. 
They  had  enormous  upper  canines,  of  which  the  roots  entered 
the  middle  horn  cores,  no  upper  incisors,  and  small  molars. 
Professor  Marsh  believes  that  they  had  no  trunk.  The  remains 
discovered  indicate  four  genera,  Dinoceras  (3  sp.),  Tinoccras 
(2  sp.),  Uintatherium  (1  sp.),  and  Eobasileus  (2  sp.).  Many  other 
names  have  been  given  to  fragments  of  these  animals,  and  even 
those  here  given  may  not  be  all  distinct. 

Another  new  order,  Tillodontia,  recently  established  by  Pro- 
fessor Marsh,  is  perhaps  yet  more  remarkable  in  a  zoological 
point  of  view,  since  it  combines  the  characters  of  Carnivore, 
Ungulata,  and  Rodents.  These  animals  have  been  formed  into 
two  families,  Tillotheridai  and  Stylinodontida.*;  and  three  genera, 
Tillctlurium.,  Anchippodus,  and  Stylinodontia.  All  are  from  the 
Eocene  of  Wyoming  and  New  Jersey.  Perhaps  to  these  must  be 
added  Elotherium  from  the  Miocene  of  Dakota,  the  other  forms 
being  all  Eocene.  They  were  mostly  animals  of  small  size, 
between  that  of  the  capybare  and  tapir.  The  skull  resembled  in 
form  that  of  a  bear  ;  the  molar  teeth  were  of  Ungulate  type,  and 
the  incisors  like  those  of  a  Rodent ;  but  the  skeleton  was  more 
that  of  the  Ursida?,  the  feet  being  plantigrade.  Professor  Cope 
has  since  described  three  new  genera  from  the  Eocene  of 
New  Mexico,  Ectoganus,  Calamodon,  and  Esthonyx,  comprising 
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seven  species  allied  to  Tillotherium  and  Anchippodus,  and  having 
also  relations,  as  Professor  Cope  believes,  with  the  South  American 
Toxodontidre. 

Rodentia. — This  order  is  represented  in  the  Pliocene  by  a 
beaver,  a  porcupine,  and  an  American  mouse  (Hesperomys),  all 
extinct  species  of  living  genera,  the  Hyatrix  being  an  Old  World 
type;  and  Professor  Cope  has  recently  described  Panolax,  a 
new  genus  of  hares  from  the  Pliocene  of  New  Mexico.  The 
Miocene  deposits  have  furnished  an  extinct  genus  allied  to  the 
hares — Palctolagus;  one  of  the  squirrel  family — fsckyromys  ; 
a  small  extinct  form  of  beaver — Palctocastor ;  and  an  extinct 
mouse — Eumys.  The  Eocene  strata  of  Wyoming  have  lately 
furnished  two  extinct  forms  of  squirrel,  Paramys  and  Sciuravus; 
and  another  of  the  Muridse  (or  mouse  family),  Mysops. 

Cetacea. — Numerous  remains  of  dolphins  and  whales,  be- 
longing to  no  less  than  twelve  genera,  mostly  extinct,  have  been 
found  in  the  Miocene  deposits  of  the  Atlantic  and  Gulf  States, 
from  New  Jersey  to  South  Carolina  and  Louisiana;  while  seven 
genera  of  the  extinct  family,  Zeuglodontida?,  have  been  found  in 
Miocene  and  Eocene  beds  of  the  same  districts.  Some  remains 
associated  with  these  are  doubtfully  referred  to  the  Seal  family 
(Phocidae)  among  the  Carnivora. 

Edtntata. — Till  quite  recently  no  remains  of  this  order  have 
occurred  in  any  North  American  deposits  below  the  Post-Plio- 
cene ;  but  in  1874  Prof.  Marsh  described  some  remains  allied  to 
Megalonyx  and  Mylodon,  from  the  Pliocene  beds  of  California 
and  Idaho,  and  forming  a  new  genus,  Morotlwrium.  As  these 
remains  have  only  occurred  to  the  west  of  the  Rocky  Mountains, 
and  in  Pliocene  deposits  whose  exact  age  is  not  ascertained,  they 
hardly  affect  the  remarkable  absence  of  this  group  from  the 
whole  of  the  exceedingly  rich  Tertiary  deposits  in  all  other  parts 
of  North  America. 

General  Relations  of  the  extinct  Tertiary  Mammalia  of  North 
America  and  Europe. — Having  now  given  a  sketch  of  the  ex- 
tinct Mammalia  which  inhabited  Europe  and  North  America 
during  the  Tertiary  period,  we  are  enabled  by  comparing  them, 
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to  ascertain  their  relations  to  each  other,  and  to  see  how  far 
they  elucidate  the  problem  of  the  birth-place  and  subsequent 
migrations  of  the  several  families  and  genera.  We  have  already 
pointed  out  the  remarkable  features  of  the  Quaternary  (or  Post- 
Pliocene)  fauna  of  North  America,  and  now  proceed  to  discuss 
that  of  the  various  Tertiary  periods,  which  is  closely  connected 
with  the  extinct  fauna  of  Europe. 

The  Tertiary  Mammalia  of  North  America  at  present  de- 
scribed belong  to  from  eighty  to  one  hundred  genera,  while 
those  of  Europe  are  nearly  double  that  number;  yet  only 
eighteen  genera  are  common  to  the  two  faunas,  and  of  these 
eight  are  living  and  belong  chiefly  to  the  Pliocene  period. 
Taking  first,  the  genera  which  in  America  do  not  go  back  beyond 
the  Pliocene  period  (ten  in  number),  we  find  that  eight  of  them 
in  Europe  go  back  to  the  Upper  Miocene.  These  are  Felts, 
P&eudwlurus,  HippaHon,  Cervus,  Mastodon,  EUphas  (in  India), 
Castor  and  Hydrix  ;  while  another,  Canis,  goes  back  to  the 
Upper  Eocene  and  the  tenth,  Equus,  confined  to  the  newer 
Pliocene  or  perhaps  to  the  Post-Pliocene  in  America,  extends 
back  to  the  older  Pliocene  in  Europe.  Of  the  seven  European 
genera  which  are  confined  to  the  Miocene  period  in  America, 
three,  Hyamodon,  Anchitherium,  and  Lophiodon  go  back  to  the 
Eocene  in  Europe ;  three  others,  Machairodus,  Rhinoceros,  and 
Aceratherium,  are  also  of  Miocene  age  in  Europe ;  Amphicyon  goes 
back  to  the  Lower  Miocene  of  Europe.  Lophioilierium  belongs 
to  the  Eocene  of  both  countries. 

If  we  turn  now  to  families  instead  of  genera,  we  find  that  the 
same  geneial  rule  prevails.  Mustelidae  (weasels),  Ursidai  (bears), 
true  Equidu3  (horses),  and  Bovidse  (oxen  &c),  go  no  further  back 
in  America  than  the  Pliocene,  while  they  all  go  back  to  the 
Miocene  in  Europe.  Suidae  (swine)  and  Anoplotheridae  (extinct) 
are  found  in  the  American  Miocene  and  in  the  European  Eocene. 
Anchitheridffi  (extinct)  reach  the  Upper  Eocene  in  America, 
while  in  Europe  they  range  through  Upper,  Middle,  and  Lower 
Eocene.  Cervidse  (deer)  alone  are  Miocene  in  both  countries. 
There  remain  two  families  in  which  America  has  the  pre- 
eminence.   Cainelidai  (camels)  were  wonderfully  developed  in 
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the  American  Pliocene  and  Miocene  periods,  abounding  in 
genera  and  species ;  whereas  in  Europe  the  group  only  exists  in 
the  Post-Pliocene  or  Lower  Pliocene,  with  one  Upper  Miocene 
species  of  Camelus  in  N.  India.  The  Anthracotheridai  (extinct), 
found  only  in  the  Upper  Miocene  of  France  and  India,  reach 
even  the  Lower  Eocene  in  America 

These  facts  may  be  due,  in  part,  to  a  want  of  strict  co-ordina- 
tion between  the  Tertiary  deposits  of  Europe  and  North  America, 
— in  part  to  the  imperfection  of  the  record  in  the  latter  country. 
Yet  it  does  not  seem  probable  that  they  are  altogether  due  to 
these  causes,  because  the  Miocene  beds,  which  are  by  far  the 
best  known  in  America  as  in  Europe,  exhibit  deficiencies  of  the 
same  kind  as  the  less  known  Eocene  deposits.  The  fossil  fauna 
of  both  countries  is  so  rich,  that  we  can  hardly  impute  great  and 
well  marked  differences  to  imperfect  knowledge ;  yet  we  find 
such  important  families  as  the  Civets,  Hyaenas,  fi iratfes,  and 
Hippopotami  absent  from  America,  with  the  Weasels,  and  Ante- 
lopes almost  so ;  while  America  possesses  almost  all  the  Camelidae, 
two  peculiar  orders,  Dinocerata  and  Tillodontia,  and  four  remark- 
ably peculiar  families,  Limnotherida?,  Lemuravidae,  Oreodontidae 
and  Brontotheridae.  If  then  the  facts  at  present  known  represent 
approximately  the  real  time-relations  of  the  groups  in  question 
on  the  two  continents,  they  render  it  probable  that  weasels,  bears, 
true  horses,  swine,  oxen,  sheep  and  antelopes,  originated  on  the 
Old  World  continent,  and  were  transmitted  to  America  during 
some  part  of  the  Miocene  period ;  while  camels  originated  in  the 
New  World,  and  somewhere  about  the  same  time  passed  over  to 
Europe.  Of  the  extinct  families  common  to  the  two  hemi- 
spheres, the  Anthracotheridai  alone  seem  to  have  had  an 
American  origin.  Of  the  genera  common  to  the  two  countries, 
almost  all  seem  to  have  had  a  European  origin,  the  only  genera 
of  equal  date  being  the  two  rhinoceroses  and  three  Auchi- 
theridie ;  but  if  the  Brontotheridae  are  allied  to  the  Rhinocerotida?, 
these  latter  may  have  originated  in  America,  although  now  an 
exclusively  Old  World  type.  These  conclusions  are  not  im- 
probable when  we  consider  the  much  greater  size  of  the  Old 
World  continents,  extending  far  into  the  tropics  and  probably 
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always  more  or  less  united  to  the  tropical  areas;  while  the 
evidence  of  the  extinct  mammalia  themselves  shows,  that  South 
America  has  been  for  the  most  part  isolated  from  the  northern 
continent,  and  did  not  take  part  in  the  development  of  its 
characteristic  Tertiary  fauna. 

Before  speculating  further  on  this  subject,  it  will  be  well  to 
lay  before  our  readers  a  summary  of  South  American  pahton- 
tology,  after  which  we  shall  be  in  a  better  position  to  draw 
correct  inferences  from  the  whole  body  of  the  evidence. 

South  America. 

Unfortunately,  our  knowledge  of  the  interesting  fossil  fauna 
of  this  continent,  is  almost  wholly  confined  to  the  Post- Pliocene 
and  Pliocene  periods.  A  few  remains  have  been  discovered  in 
deposits  believed  to  be  of  Eocene  age,  but  nothing  whatever 
representing  the  vast  intervening  period,  so  rich  in  peculiar 
forms  of  animal  life  both  in  North  America  and  Europe. 

Fauna  of  the  Brazilian  caves. — What  we  know  of  the  Post- 
Pliocene  period  is  chiefly  due  to  the  long-continued  researches 
of  Dr.  Lund  in  the  caves  of  Central  Brazil,  mostly  situated  in 
a  district  near  the  head  waters  of  the  San  Francisco  river 
in  the  Province  of  Minas  Geraes.  The  caves  are  formed  in 
limestone  rocks,  and  are  so  numerous  that  Dr.  Lund  visited 
thousands,  but  only  sixty  contained  bones  in  any  quantity. 
These  caves  have  a  floor  of  reddish  earth,  often  crowded  with 
bones.  In  one  experiment,  half  a  cubic  foot  of  this  earth 
contained  jaws  of  400  opossums,  2,000  mice,  besides  remains 
of  bats,  porcupines  and  small  birds.  In  another  trial,  the 
whole  of  the  earth  in  a  cavern  was  carried  out  for  examin- 
ation, amounting  to  6,552  firkins;  and,  from  a  calculation 
made  by  measured  samples,  it  was  estimated  to  contain 
nearly  seven  millions  of  jaw-bones  of  cavies,  opossums,  por- 
cupines, and  mice,  besides  small  birds,  lizards,  and  frogs.  This 
immense  accumulation  is  believed  to  have  been  formed  from 
the  bodies  of  animals  brought  into  the  cavern  by  owls ;  and, 
as  these  are  unsocial  birds,  the  quantity  found  implies  an 
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immense  lapse  of  time,  probably  some  tliousands  of  years. 
More  than  100  species  of  Mammalia,  in  all,  were  obtained 
in  these  caves.  Some  were  living  species  or  closely  allied 
to  such;  but  the  majority  were  extinct,  and  a  considerable 
number,  about  one-fourth,  belonged  to  extinct  genera,  or 
genera  not  now  inhabiting  South  America.  Stone  implements 
and  human  remains  were  found  in  several  of  the  caves  with 
extinct  animals.  The  following  enumeration  of  these  remains 
is  from  the  corrected  list  of  M.  Gervais. 

Primates. — Extinct  species  of  Cehis,  Callithrix,  and  Jacchus — 
South  American  genera  of  monkeys;  with  an  extinct  genus, 
Protopithecus — an  animal  of  large  size  but  belonging  to  the 
American  family  Cebida?. 

Chiroptera. — Species  belonging  to  the  South  Atnerican  Phyllos- 
tomidre,  and  to  two  South  American  genera  of  other  families. 

Camivora. — Five  Species  of  Felis,  some  allied  to  living  ani- 
mals, others  extinct ;  a  species  of  the  widespread  extinct  genus 
Machairodus  ;  and  a  small  species  referred  to  Cyncclums,  the 
genus  containing  the  hunting  leopard  now  found  only  in  Africa 
and  India.  Canidac  are  represented  by  Cants  and  Icticydn  (a 
living  Brazilian  species  of  the  latter  genus),  and  the  extinct 
genus  Spe&thos.  Mustelidae  ate  represented  by  extinct  species 
of  the  South  American  genera  Mephitis  and  Galictis.  Procy- 
omdae,  by  a  species  of  Nasua.  Ursidae,  by  Arctotherium,  a 
genus  closely  resembling,  if  not  identical  with,  that  containing 
the  "  spectacled  bear  "  of  Chili 

Ungidata. — Equus,  Tapirus,  Dicotyles,  A  uchenia,  Cefvus,  Zep- 
totherium,  and  Antilope,  are  the  cave-genera  of  this  order. 
Equus  and  Antelope  are  particularly  interesting,  as  representing 
groups  forming  no  part  of  existing  South  American  zoology; 
while  the  presence  also  of  Leptotherium,  an  extinct  genus  of 
antelopes,  shows  that  the  group  was  fairly  represented  in  South 
America  at  this  comparatively  recent  period. 

Proboscidea. — A  species  of  Mastodon,  found  also  in  the  Pliocene 
of  La  Plata,  represents  this  order. 

Bodentia. — These  abound.  Dasyprocta,  Carlogcnys,  Cavia, 
Kerodon,  all  living  genera  Of  Caviidce,  are  represented  by 
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extinct  species.  Ccrcolabes,  the  '  tree  porcupine '  (Cercolabidae) 
lias  two  species,  one  as  large  as  a  peccary;  Mynpotamus,  Loneheres, 
Carterodon,  are  existing  genera  of  spiny  rats  (Echimyid;e) ; 
and  there  are  two  extinct  genera  of  the  same  family,  Loneho- 
phorus  and  Pkyllomys.  Lagostomus  (Chinchillida)),  the  visca- 
cha  of  the  Pampas,  is  represented  by  an  extinct  species. 
There  is  also  an  extinct  species  of  Lepns  ;  several  species  of 
Hezperomys  and  O.cymyctcrw ;  and  a  large  Arvicola,  a  genus  not 
living  in  South  America. 

Edentata. — These,  which  constitute  the  great  feature  of  the 
existing  South  American  fauna,  were  still  more  abundant  and 
varied  in  the  Cave  period,  and  it  is  remarkable  that  most  of 
them  are  extinct  genera.  The  armadillos  are  alone  represented 
by  living  forms,  Dasypus,  and  Xenurvs ;  Eurydon  and  Ifrfno- 
don,  are  extinct  genera  of  the  same  family,  as  well  as  Chhimydo- 
therium — huge  armadillos  the  size  of  a  tapir  or  rhinoceros,  and 
Paeliytherium,  which  was  nearly  as  large.  The  ant-eaters  are 
represented  only  by  Qlosstdherium,  an  extinct  form  allied  to 
Myrmecojyhaga  and  Manis.  The  sloths  were  more  numerous, 
being  represented  by  the  extinct  genera  Ccelodon,  Sphenodon 
and  Ochotherium,  the  last  of  large  size.  The  huge  terrestrial 
sloths — Megatheridne,  also  abounded ;  there  being  species  of 
Megatherium  and  Mega/onyr,Qs  well  as  the  allied  Srelidotherium, 
supposed  to  have  some  affinity  for  the  African  Oryctcropus. 

Marsupials. — No  new  forms  of  these  appear,  but  numerous 
species  of  Didelphys,  all  closely  allied  to  opossums  still  living 
in  South  America. 

The  preceding  sketch  of  the  wonderful  cave  fauna  of  Central 
Urazil,  is  sufficient  to  show  that  it  represents,  in  the  main,  a 
period  of  great  antiquity.  Not  only  are  almost  the  whole  of 
l he  species  extinct,  but  there  are  twenty  extinct  genera,  and  three 
others  not  now  inhabitants  of  South  America.  The  fact  that  so 
few  remains  of  the  living  animals  of  the  country  are  found  in 
these  caves,  indicates  that  some  change  of  physical  conditions 
has  occurred  since  they  were  the  receptacles  of  so  many  of  the 
larger  animals;  and  the  presence  of  many  extinct  genera  of 
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large  size,  especially  among  the  Edentata  and  American  families 
of  Rodents,  are  additional  proofs  of  a  very  high  antiquity. 
Yet  many  of  these  cave  animals  are  closely  allied  to  those 
which  arc  found  in  North  America  in  the  Post- Pliocene  deposits 
only,  so  that  we  have  no  reason  to  suppose  the  cave-fauna  to 
be  of  much  earlier  date.  But  the  great  amount  of  organic 
change  it  implies,  must  give  us  an  enlarged  idea  of  the  vast 
periods  of  time,  as  measured  by  years,  which  are  included  in 
this,  the  most  recent  of  all  geological  epochs. 

1'iiot'cne  Period  of  Temperate  South  America. — AVe  have  now 
to  consider  the  numerous  remains  of  extinct  animals  found  in 
various  deposits  in  the  Pampas,  and  in  Patagonia,  and  a  few  in 
Bolivia.  The  age  of  these  is  uncertain;  but  as  they  are  very 
similar  to  the  cave-fauna,  though  containing  a  somewhat  larger 
proportion  of  extinct  genera  and  some  very  remarkable  new 
tonus,  they  cannot  be  ven/  much  older,  and  are  perhaps  best 
referred  at  present  to  the  newer  portion  of  the  Pliocene 
formation. 

Carniiora. — The  genus  Macho  i  rod  us  or  sabre-toothed  tigers, 
represents  the  Felidie.  There  are  several  species  of  wolves 
(Canis);  a  weasel  (Mustela) ;  two  bears  of  the  Brazilian  cave- 
genus  Arct  other  ium;  and  the  extinct  European  genus Hyanardo*. 

Uiujulata. — There  are  two  species  of  JSquus,  found  in  the 
Pampas,  Chili,  and  Bolivia;  two  of  Macrauchcnia,  an  extra- 
ordinary extinct  group  allied  to  the  tapir  and  Palaothcrium,  but 
with  the  long  neck,  and  general  size  of  a  camel.  A  second 
species  found  on  the  highlands  of  Bolivia  is  much  smaller. 

A  more  recent  discovery,  in  Patagonia,  is  the  almost  perfect 
series  of  teeth  of  a  large  animal  named  Homalod.ontothcrinm ;  and 
which  is  believed  by  Professor  Flower,  wlto  has  described  it,  to 
have  been  allied  to  Rhinoceros,  and  still  more  to  the  Miocene 
Hyraiolon  from  North  America;  and  also  to  present  some 
resemblances  to  Macrauchcnia,  and  though  much  more  remotely, 
to  the  curious  genus  Kcmdon  mentioned  further  on. 

The  Artiodactyla,  or  even-toed  Ungulates,  are  represented  by  a 
species  of  Dieotytcs,  or  peccary,  found  in  the  deposits  of  the 
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Pampas;  by  Auchenia,  or  llama,  of  wliiuli  three  extinct  species 
inhabited  Bolivia,  in  which  country  two  allied  but  extinct 
genera,  Palaolama  and  Camelotkeriuin,  have  also  been  found. 
Three  species  of  deer  (Ccrcus),  from  the  Pampas  deposits,  com- 
plete the  list  of  Pliocene  Ungulates. 

Proboscidca. — The  cave  species  of  Mastodon  is  found  also  in 
the  Pampas  deposits,  and  another  in  the  Andes  of  Chili  and 
Bolivia. 

Rodents. — These  are  not  so  numerous  as  in  the  caves.  There 
are  species  of  the  existing  genera,  Kerodon  and  Carta  (CaviidieJ ; 
Layostomus  ((.'hinchillida') ;  Ctcnomys  (Uetodontidie) ;  Lepus 
(hare);  ffespcromyt  and  Oxymyedrvs  (Muridie)  \  Airicola,  a 
genus  not  living  in  South  America ;  and  au  extinct  genus,  Car- 
diodus.  There  is  also  a  remarkable  extinct  form,  Typoiherium, 
larger  than  the  capybara,  and  having  affinities  to  Edentates  and 
Ungulates.  Three  species  have  been  found  in  the  Pampas  deposits. 

Edentata. — These  are  as  abundant  and  remarkable  as  in  the 
cave  deposits.  Scelidotherium,  Megatherium,  Meyaion  y;  (Homo- 
thcrium  and  Dasypus,  have  already  been  noticed  as  from  the 
Brazilian  caves.  We  have  here,  in  addition,  the  huge  Mylodon 
allied  to  the  M<  yalhaium,  and  the  allied  genera — Onatkopsia 
and  Lcstodon.  \Ve  then  come  to  the  huge  extinct  armadillos, 
Glyptodon  and  Sehistopleurum,  the  former  consisting  of  numerous 
species,  some  of  which  were  as  large  as  an  elephant.  Another 
genus,  Eutatu.s,  is  allied  to  the  living  three-banded  armadillos ; 
and  a  species  of  the  existing  genus  Euphravius  has  been  found 
in  Bolivia. 

Toxodohtida: — There  remain  a  number  of  huge  animals 
rivalling  the  Megatherium  in  size,  and  forming  the  genera 
Tojvdon  and  Xrsodon,  but  whose  position  is  doubtful.  Several 
species  have  been  found  in  the  deposits  of  the  Pampas  and 
Patagonia.  They  are  allied  at  once  to  Ungulates,  Iiodents,  Eden- 
tates, and  the  aquatic  Sirenia,  in  so  puzzling  a  manner  that  it  is 
impossible  to  determine  to  what  order  they  belong,  or  whether 
they  require  a  new  order  to  be  formed  for  their  reception.  Some 
are  believed  to  date  back  to  the  Miocene  period,  and  they 
indicate  what  strange  forms  may  still  be  discovered,  should  any 
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productive  deposits  be  found  in  South  America  of  middle  Ter- 
tiary age. 

Pliocene  Mammalia  of  the  Antilles. — These  may  be  noticed 
here,  as  they  are  of  special  interest,  proving  the  connection  of 
the  larger  West  Indian  Islands  with  the  Continent  some  time  in 
the  later  Tertiary  period.  They  consist  of  remains  of  two  large 
animals  belonging  to  the  South  American  Chinchillidie,  found  in 
cave  deposits  in  the  island  of  Anguilla,  and  forming  two  new 
genera,  Ambfyrhiza  and  Loxomylm;  and  remain  allied  to  Mega- 
lonyx  from  Cuba,  which  have  been  named  Mcgalociuis  and 
Myomorphus. 

Eocene  fauna  of  tenth  America. — The  few  remains  yet  dis- 
covered in  the  Tertiary  deposits  of  the  Pampas  which  are  believed 
to  be  of  Eoceue  age,  are  exceedingly  interesting,  because  they 
show  us  another  change  in  the  scenery  of  the  great  drama  of 
life;  there  being  apparently  a  considerable  resemblance,  at  this 
epoch,  between  South  America  and  Europe.  They  consist  of  a 
large  extinct  feline  animal,  Eutcmnodvs ;  of  Palaotherium  and 
Anopl  other  ium,  the  well-known  extinct  Ungulates  of  the  Euro- 
pean Tertiaries,  and  which  have  never  been  found  in  North 
America;  and  of  three  genera  of  Rodents, —  Tlieridromys,  allied 
to  Echimys,  and  found  also  in  the  Eocene  and  Miocene  of  France  ; 
Mega  my*,  allied  to  the  living  Cajnomys  of  the  Antilles,  and 
also  to  Paleeomys,  an  extinct  form  of  the  French  Miocene;  and 
a  very  large  animal  leferred  to  Arvicola,  a  genus  found  also  in 
the  Pliocene  deposits  of  South  America,  and  abundant  in  the 
northern  hemisphere.    No  Edentates  have  been  found. 

The  resemblances  of  this  fauna  to  that  of  Europe  rather  than 
to  any  part  of  America,  are  so  strong,  that  they  can  hardly  lie 
accidental.  We  greatly  want,  however,  more  information  on  this 
point,  as  well  as  some  corresponding  evidences  as  to  the  condition 
of  West  and  South  Africa  about  the  same  epoch,  before  we  can 
venture  to  speculate  on  their  bearing  as  regards  the  early  mi- 
grations of  organic  forms. 

General  Remarks  on  the  Extinct  Mammalian  Fauna  of  the  Old 
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and  Neio  Worlds. — Leaving  the  more  special  applications  of 
palttontologieal  evidence  to  be  made  after  discussing  the  relations 
of  the  existing  fauna  of  the  several  regions,  we  propose  here  to 
indicate  briefly,  some  of  the  more  general  deductions  from  the 
evidence  which  has  now  been  laid  before  our  readers. 

The  first,  and  perhaps  the  most  startling  face  brought  out  by 
our  systematic  review,  is  the  very  recent  and  almost  universal 
change  that  lias  taken  place  in  the  character  of  the  fauna,  over 
all  the  areas  we  have  been  considering;  a  change  which  seems 
to  be  altogether  unprecedented  in  the  past  history  of  the  same 
countries  as  revealed  by  the  geological  record.  In  Europe,  in 
North  America,  and  in  South  America,  we  have  evidence  that  a 
very  similar  change  occurred  about  the  same  time.  In  all  three 
we  find,  in  the  most  recent  deposits — cave-earths,  peat-bogs,  and 
gravels— the  remains  of  a  whole  series  of  large  animals,  which 
have  since  become  wholly  extinct  or  only  survive  in  far-distant 
lands.  In  Europe,  the  great  Irish  elk,  the  Macho  i  rod  its  and 
cave-lion,  the  rhinoceros,  hippopotamus,  and  elephant; — in  North 
America,  equally  large  felines,  horses  and  tapirs  larger  than  any 
now  living,  a  llama  as  large  as  a  camel,  great  mastodons  and 
elephants,  and  abundance  of  huge  megatheroid  animals  of  almost 
equal  size ; — in  South  America  these  same  megatheroids  in  gTeater 
variety,  numerous  huge  armadillos,  a  mastodon,  large  horses  and 
tapirs,  large  porcupines,  two  forms  of  antelope,  numerous  bears  and 
felines,including  aMadtairodus,  and  a  large  monkey, — have  all  be- 
come extinct  since  the  deposition  of  the  most  recent  of  the  fossil- 
bearing  strata.  This  is  certainly  not  a  great  while  ago,  geologi- 
cally ;  and  it  is  almost  certain  that  this  great  organic  revolution, 
implying  physical  changes  of  such  vast  proportions  that  they 
must  have  been  due  to  causes  of  adequate  intensity  and  propor- 
tionate range,  has  taken  place  since  man  lived  on  the  earth. 
This  is  proved  to  have  been  the  case  in  Europe,  and  is  supported 
by  much  evidence  both  as  regards  North  and  South  America. 

It  is  clear  that  so  complete  and  sudden  a  change  in  the  higher 
forms  of  life,  does  not  represent  the  normal  state  of  things. 
Species  and  genera  have  not,  at  all  times,  become  so  rapidly 
extinct.    The  lime  occupied  by  the  "  lieccnt  period,"  that  is  the 
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time  since  these  changes  took  place  is,  geologically,  minute. 
The  time  of  the  whole  of  the  Post-Pliocene  period,  as  measured 
hy  the  amount  of  physical  and  general  organic  change  known  to 
have  taken  place,  is  exceedingly  small  when  compared  with  the 
duration  of  the  Pliocene  period,  and  still  smaller,  probably,  as 
compared  with  the  Miocene.  Yet  during  these  two  periods  we 
meet  with  no  such  break  in  the  continuity  of  the  forms  of  life,  no 
such  radical  change  in  the  character  of  the  fauna  (though  the 
number  of  specific  and  generic  changes  may  be  as  great)  as  we. 
find  in  passing  from  the  Post-Pliocene  to  recent  times.  For 
example,  in  Central  Europe  numerous  hyamas,  rhinoceroses,  and 
antelopes,  with  the  great  Machairodu*,  continued  from  Miocene 
all  through  Pliocene  into  Post-Pliocene  times ;  while  hippo- 
potami and  elephants  continued  to  live  through  a  good  part  of 
the  Pliocene  and  Post- Pliocene  periods, — and  then  all  suddenly 
became  extinct  or  left  the  country.  In  North  America  there  has 
been  more  movement  of  the  fauna  in  all  the  periods ;  but  we 
have  similar  great  felines,  horses,  mastodons,  and  elephants,  in 
the  Pliocene  and  Post-Pliocene  periods,  while  Rhinoceros  is  com- 
mon to  the  Miocene  and  Pliocene,  and  camels  range  continuously 
from  Miocene,  through  Pliocene,  to  Post-Pliocene  times  ; — when 
all  alike  became  extinct.  Even  in  South  America  the  evidence  is, 
as  far  as  it  g«»es,  all  the  same  way.  We  find  Machairodtt8t  Equus, 
Mastodon,  Megatherium,  Scelidotherium,  Megalonyx,  and  numerous 
gigantic  armadillos,  alike  in  the  caves  and  in  the  stratified 
tertiary  deposits  of  the  Pampas  ; — yet  all  have  since  passed  away. 

It  is  clear,  therefore,  that  we  are  now  in  an  altogether 
exceptional  period  of  the  earth's  history.  We  live  in  a  zoologi- 
cally impoverished  world,  from  which  all  the  hugest,  and  fiercest, 
and  strangest  forms  have  recently  disappeared  ;  and  it  is,  no 
doubt,  a  much  better  world  for  us  now  they  have  gone.  Yet  it 
is  surely  a  marvellous  fact,  and  one  that  has  hardly  been  suffi- 
ciently dwelt  upon,  this  sudden  dying  out  of  so  many  large 
mammalia,  not  in  one  place  only  but  over  half  the  land  surface 
of  the  globe.  We  cannot  but  believe  that  there  must  have  been 
some  physical  cause  for  this  great  change;  and  it  must  have 
been  a  cause  capable  of  acting  almost  simultaneously  over  large 
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portions  of  the  earth's  surface,  and  one  which,  as  far  as  the 
Tertiary  period  at  least  is  concerned,  was  of  an  exceptional  cha- 
racter. Such  a  cause  exists  in  the  great  and  recent  physical  change 
known  as  "  the  Glacial  epoch."  We  have  proof  in  both  Europe 
and  North  America,  that  just  about  the  time  these  large  animals 
were  disappearing,  all  the  northern  parts  of  these  continents 
were  wrapped  in  a  mantle  of  ice ;  and  we  have  every  reason  to 
believe  that  the  presence  of  this  large  quantity  of  ice  (known  to 
have  been  thousands  of  feet  if  not  some  miles  in  thickness)  must 
have  acted  in  various  ways  to  have  produced  alterations  of 
level  of  the  ocean  as  well  as  vast  local  floods,  which  would  have 
combined  with  the  excessive  cold  to  destroy  animal  life.  There 
is  great  difference  of  opinion  among  geologists  and  physicists  as 
to  the  extent,  nature,  and  duration  of  the  Glacial  epoch.  Some 
believe  it  to  have  prevailed  alternately  in  the  northern  and 
southern  hemispheres ;  others  that  it  was  simultaneous  in  both. 
Some  think  there  was  a  succession  of  cold  periods,  each  lasting 
many  thousands  of  years,  but  with  intercalated  warm  periods  of 
equal  duration  ;  others  deny  that  there  is  any  evidence  of  such 
changes,  and  maintain  that  the  Glacial  epoch  was  one  continuous 
period  of  arctic  conditions  in  the  temperate  zones,  with  some 
fluctuations  perhaps  but  with  no  regular  alternations  of  warm 
periods.  Some  believe  in  a  huge  ice-cap  covering  the  whole 
northern  hemisphere  from  the  pole  to  near  50°  north  latitude 
in  the  eastern,  and  40°  in  the  western  hemisphere  ;  while  others 
impute  the  observed  effects  either  to  glaciers  from  local  centres, 
or  to  float  ing  icebergs  of  vast  size  passing  over  the  surface  during 
a  period  of  submersion. 

Without  venturing  to  decide  which  of  these  various  theories 
will  be  ultimately  proved  to  be  correct,  we  may  state,  that 
there  is  an  increasing  belief  among  geologists  in  the  long  dura- 
tion of  this  ice-period,  and  the  vast  extent  and  great  thick- 
ness attained  by  the  ice-sheet.  One  of  the  most  recent,  and 
not  the  least  able,  of  the  writers  on  this  question  (Mr.  Belt)  shows 
strong  reasons  for  adopting  the  view  that  the  ice-period  was 
simultaneous  in  both  hemispheres ;  and  he  calculates  that  the 
vast  amount  of  water  abstracted  from  the  ocean  and  locked  up 
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in  mountains  of  ice  around  the  two  poles,  would  lower  the  general 
level  of  the  ocean  about  2,000  feet.  This  would  be  equivalent 
to  a  general  elevation  of  the  land  to  the  same  amount,  and  would 
thus  tend  to  intensify  the  cold ;  ami  this  elevation  may  enable 
us  to  understand  the  recent  discoveries  of  signs  of  glacial 
action  at  moderate  elevations  in  Central  America  and  Brazil,  far 
within  the  tropics.  At  the  same  time,  the  weight  of  ice  piled  up 
in  the  north  would  cause  the  land  surface  to  sink  there,  perhaps 
unequally,  according  to  the  varying  nature  of  the  interior  crust 
of  the  earth  ;  and  since  the  weight  has  been  removed  land  would 
rise  again,  still  somewhat  irregularly;  and  thus  the  phenomena 
of  raised  beds  of  arctic  shells  in  temperate  latitudes,  are  ex- 
plained. 

Now,  it  is  evident,  that  the  phenomena  wc  have  been  con- 
sidering— of  the  recent  changes  of  the  mammalian  fauna  in 
Europe,  North  America,  South  Temperate  America,  and  the 
highlands  of  Brazil — are  such  as  might  be  explained  by  the  most 
extreme  views  as  to  the  extent  and  vastness  of  the  ice-sheet, 
and  especially  as  to  its  simultaneous  occurrence  in  the  northern 
and  southern  hemispheres  ;  and  where  two  such  completely  in- 
dependent sets  of  facts  are  found  to  combine  harmoniously,  and 
supplement  each  other  on  a  particular  hypothesis,  the  evidence 
in  favour  of  that  hypothesis  is  greatly  strengthened.  An  ob- 
jection that  will  occur  to  zoologists,  may  here  be  noticed.  If 
the  Glacial  epoch  extended  over  so  much  of  the  temperate  and 
even  parts  of  the  tropical  zone,  and  led  to  the  extinction  of  so 
many  forms  of  life  even  within  the  tropics,  how  is  it  that  so 
much  of  the  purely  tropical  fauna  of  South  America  has  main- 
tained it.self,  and  that  there  are  still  such  a  vast  number  of 
forms,  both  of  mammalia,  birds,  reptiles,  and  insects,  that  seem 
organized  for  an  exclusive  existence  in  tropical  forests  ?  Now 
Mr.  Belt's  theory,  of  the  subsidence  of  the  ocean  to  the  extent  of 
about  2,000  feet,  supplies  an  answer  to  this  objection ;  for  we 
should  thus  have  a  tract  of  lowland  of  an  average  width  of 
some  hundreds  of  miles,  added  to  the  whole  east  coast  of  Central 
and  South  America,  This  tract  would,  no  doubt,  become  covered 
with  forests  as  it  was  slowly  formed,  would  enjoy  a  perfectly 
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tropical  climate,  and  would  thus  afford  an  ample  area  for  the 
continued  existence  and  development  of  the  typical  South 
American  fauna ;  even  had  glaciers  descended  in  places  so  low 
as  what  is  now  the  level  of  the  sea,  which,  however,  there  is  no 
reason  to  believe  they  ever  did.  It  is  probable  too,  that  this 
low  tract,  which  all  round  the  Gulf  of  Mexico  would  be  of  con- 
siderable width,  offered  that  passage  for  intermigration  between 
North  and  South  America,  which  led  to  the  sudden  appearance 
in  the  former  country  in  Post-Pliocene  times,  of  the  huge  Mega- 
theroids  from  the  latter ;  a  migration  which  took  place  in  op- 
posite directions  as  we  shall  presently  show. 

The  birth-place  and  migrations  of  some  mammalian  families 
and  genera. — "We  have  now  to  consider  a  few  of  those  cases 
in  which  the  evidence  already  at  our  command,  is  sufficiently 
definite  and  complete,  to  enable  us  to  pronounce  with  some  con- 
fidence as  to  the  last  movements  of  several  important  groups  of 
mammalia. 

Primates. — The  occurrence  in  North  America  of  numerous 
forms  of  Lemuroidea,  forming  two  extinct  families,  which  are 
believed  by  American  palaeontologists  to  present  generalized 
features  of  both  Lemuridas  and  Hapalidae,  while  in  Europe  only 
Lemurine  forms  allied  to  those  of  Africa  have  occurred  in 
deposits  of  the  same  age  (Eocene),  renders  it  possible  that  the 
Primates  may  have  originated  in  America,  and  sent  one  branch 
to  South  America  to  form  the  Hapalida?  and  Cebida?,  and 
another  to  the  Old  World,  giving  rise  to  the  lemurs  and  true 
apes.  But  the  fact  that  apes  of  a  high  degree  of  organization 
occur  in  the  European  Miocene,  while  in  the  Eocene,  a  monkey 
believed  to  have  relations  to  the  Lemuroids  and  Cebidje  has  also 
been  discovered,  make  it  more  probable  that  the  ancestral  forms 
of  this  order  originated  in  the  Old  World  at  a  still  earlier  period. 
The  absence  of  any  early  tertiary  remains  from  the  tropical  parts 
of  the  two  hemispheres,  renders  it  impossible  to  arrive  at  any 
definite  conclusions  as  to  the  origin  of  groups  which  were,  no 
doubt,  always  best  developed  in  tropical  regions. 

Cariiivora. — This  is  a  very  ancient  and  wide-spread  group,  the 
families  and  genera  of  which  had  an  extensive  range  in  very 
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early  times.  The  true  bears  (Ur*wt)  are  almost  the  only 
important  genus  that  seems  to  have  recently  migrated.  In 
Europe  it  dates  back  to  the  Older  Pliocene,  while  in  North 
America  it  is  Post-Pliocene  only.  Bears,  therefore,  seem  to 
have  passed  into  America  from  the  Palfflarctic  region  in  the  latter 
part  of  the  Pliocene  period.  They  probably  came  in  on  the 
north-west,  and  passed  down  the  Andes  into  South  America, 
where  one  isolated  species  still  exists. 

Ungnlata. — Horses  are  very  interesting.  In  Europe  they  date 
back  under  various  forms  to  the  Miocene  period,  and  true  Equus 
to  the  Older  Pliocene.  In  North  America  they  are  chiefly 
Pliocene,  true  Equus  being  Post-Pliocene,  with  perhaps  one  or 
two  species  Newer  Pliocene  ;  but  numerous  Ancestral  forms  date 
back  to  the  Miocene  and  Eocene,  giving  a  more  perfect  "  pedi- 
gree of  the  horse  "  than  the  European  forms,  and  going  back  to  a 
more  primitive  type — Orohippus.  In  South  America,  Equus  is 
the  only  genus,  and  is  Post-Pliocene  or  at  most  Newer  Pliocene. 
While,  therefore,  the  ancient  progenitors  of  the  Equida?  were 
common  to  North  America  and  Europe,  in  Miocene  and  oven 
Eocene  times,  true  horses  appear  to  have  arisen  in  the  Palaearctic 
region,  to  have  passed  into  North  America  in  the  latter  part  of 
the  Pliocene  period,  and  thence  to  have  spread  over  all  suitable 
districts  in  South  America.  They  were  not,  however,  able  to 
maintain  themselves  permanently  in  their  new  territory,  and  all 
became  extinct;  while  in  their  birth-place,  the  Old  World,  they 
continue  to  exist  under  several  varied  forms. 

True  tapirs  are  an  Old  "World  group.  They  go  back  to  the 
Lower  Miocene  in  Europe,  while  in  both  North  and  South 
America  they  are  exclusively  Post-Pliocene.  They  occur  in 
France  down  to  the  Newer  Pliocene,  and  must,  about  that 
time,  have  entered  America.  The  land  connection  by  which 
this  and  so  many  other  animals  passed  between  the  Old  and 
New  Worlds  in  late  Tertiary  times,  was  almost  certainly  in  the 
North  Pacific,  south  of  P>ehring's  Straits,  where,  as  will  be  seen 
by  our  general  map,  there  is  a  large  expanse  of  shallow  water, 
which  a  moderate  elevation  would  convert  into  dry  land,  in  a 
sufficiently  temperate  latitude. 
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The  peccary  (Dicotyks),  now  a  characteristic  South  American 
genus,  is  a  recent  immigrant  from  North  America,  where  it 
appears  to  have  been  developed  from  ancestral  forms  of  swine 
dating  back  to  the  Miocene  period. 

Antelopes  are  an  Old  World  type,  but  a  few  of  them  appear  to 
have  entered  North,  and  reached  South  America  in  late  Pliocene 
times.  Camels,  strange  to  say,  are  a  special  North  American  type, 
since  they  abounded  in  that  continent  under  various  ancient 
forms  in  the  Miocene  period.  Towards  the  end  of  that  period 
they  appear  to  have  entered  eastern  Asia,  and  developed  into  the 
Siberian  Mcrycotherium  and  the  North  Indian  Camelus,  while 
in  the  Fliocene  age  the  ancestral  llamas  entered  South 
America, 

Ccrvidce  are  a  wide-spread  northern  type  in  their  generalized 
form,  but  true  deer  (Cervus)  are  Palajarctic.  They  abounded  in 
Europe  in  Miocene  times,  but  only  appear  in  North  and  South 
America  in  the  later  Pliocene  and  Tost-Pliocene  periods. 

True  oxen  (Bovince)  seem  to  be  an  Oriental  type  (Miocene), 
while  they  appear  in  Europe  only  late  in  the  Pliocene  period, 
and  in  America  are  confined  to  the  Post-Pliocene. 

Elephants  {Elqthantida)  are  an  Old  World  type,  abounding 
in  the  Miocene  period  in  Europe  and  India,  and  first  appearing 
in  America  in  Post-Pliocene  or  later  Pliocene  times.  Ancestral 
forms,  doubtfully  Proboscidean  (Duwecrata),  existed  in  North 
America  in  the  Eocene  period,  but  these  became  extinct  without 
leaving  any  direct  descendants,  unless  the  Brontothcridte  and 
rhinoceroses  may  be  so  considered. 

Marsupials  are  almost  certainly  a  recent  introduction  into 
South  and  North  America  from  Asia.  They  existed  in  Europe 
in  Eocene  and  Miocene  times,  and  presumably  over  a  consider- 
able part  of  the  Old  World ;  but  no  trace  of  them  appears  in 
North  or  South  America  before  the  Post-Pliocene  period. 

Edentata. — These  offer  a  most  curious  and  difficult  problem. 
In  South  America  they  abound,  and  were  so  much  more  nu- 
merous and  varied  in  the  Post-Pliocene  and  Pliocene,  that  we 
may  be  sure  they  lived  also  in  the  preceding  Miocene  period.  A 
few  living  Edentates  are  scattered  over  Africa  and  Asia,  and 
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they  flourished  in  Europe  during  the  Miocene  age — animals  as 
large  (in  some  species)  as  a  rhinoceros,  and  most  allied  to  living 
African  forms.  In  North  America  no  trace  of  Edentata  has  been 
found  earlier  than  the  Post-Pliocene  period,  or  perhaps  the  Newer 
Pliocene  on  the  west  coast.  Neither  is  there  any  trace  of  them 
in  South  America  in  the  Eocene  formations ;  but  this  may  well 
be  owing  to  our  very  imperfect  knowledge  of  the  forms  of 
that  epoch.  Their  absence  from  North  America  is,  however, 
probably  real ;  and  we  have  to  account  for  their  presence  in  the 
Old  World  and  in  South  America.  Their  antiquity  is  no  doubt 
very  great,  and  the  point  of  divergence  of  the  Old  World  and 
South  American  groups,  may  take  us  back  to  early  Eocene,  or 
even  to  Pre-Eocene  times.  The  distribution  of  land  and  sea  may 
then  have  been  very  different  from  what  it  is  now ;  and  to  those 
who  would  create  a  continent  to  account  for  the  migrations  of 
a  beetle,  nothing  would  seem  more  probable  than  that  a  South 
Atlantic  continent,  then  united  parts  of  what  are  now  Africa 
and  South  America.  There  is,  however,  so  much  evidence  for 
the  general  permanence  of  what  are  now  the  great  continents 
and  deep  oceans,  that  Professor  Huxley's  supposition  of  a  con- 
siderable extension  of  land  round  the  borders  of  the  North  Pacific 
Ocean  in  Mesozoic  times,  best  indicates  the  probable  area  in 
which  the  Edentate  type  originated,  and  thence  spread  over  much 
of  the  Old  World  and  South  America.  Hut  while  in  the  latter 
country  it  flourished  and  increased  with  little  check,  in  the 
other  great  continents  it  was  soon  overcome  by  the  competition 
of  higher  forms,  only  leaving  a  few  small-sized  representatives 
in  Africa  and  Asia. 
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EXTINCT  MAMMALIA  OF  AI'.MKALIA. 

These  have  all  been  obtained  from  caves  and  late  Tertiary  or 
Post-Tertiary  deposits,  and  consist  of  a  large  number  of  extinct 
forms,  some  of  gigantic  size,  but  all  marsupials  and  allied  to  the 
existing  fauna.  There  are  numerous  forms  of  kangaroos,  some 
larger  than  any  living  species  ;  and  among  these  are  two  genera, 
Protemnodon  and  Sthenurus,  which  Professor  Garrod  has  lately 
shown  to  have  been  allied,  not  to  any  Australian  forms,  but  to 
the  Dendrdagi  or  tree-kangaroos  of  New  Guinea.  We  have 
also  remains  of  Thylacinm  and  Dasyurus,  which  now  only  exist 
in  Tasmania  ;  and  extinct  species  of  Hypsiprymmt*  and  Phasco- 
lomys,  the  latter  as  large  as  a  tapir.  Among  the  more  remarkable 
extinct  genera  are  Diprotodon,  a  huge  thick-limbed  animal 
allied  to  the  kangaroos,  but  nearly  as  large  as  an  elephant; 
Nototherium,  having  characters  of  Macroput  and  Phaacolarctos 
combined,  and  as  large  as  a  rhinoceros;  and  Thylacoho,  a  pha- 
lauger-like  marsupial  nearly  as  large  as  a  lion,  and  supposed  by 
Professor  Owen  to  have  been  of  carnivorous  habits,  though  this 
opinion  is  not  held  by  other  naturalists. 

Here  then  we  find  the  same  phenomena  as  in  the  other  coun- 
tries we  have  already  discussed, — the  very  recent  disappearance 
of  a  large  number  of  peculiar  forms,  many  of  them  far  surpassing 
in  size  any  that  continue  to  exist.  It  hardly  seems  probable 
that  in  this  case  their  disappearance  can  have  been  due  to  the 
direct  effects  of  the  Glacial  epoch,  since  no  very  extensive  glacia- 
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lion  could  have  occurred  in  a  country  like  Australia;  but  if  the 
ocean  sank  2,000  feet,  the  great  eastern  mountain  range  might 
have  given  rise  to  local  glaciers.  It  is,  however,  almost  certain 
that  during  late  Tertiary  times  Australia  must  have  been  much 
more  extensive  than  it  is  now.  This  is  necessary  to  allow  of  the 
development  of  its  peculiar  and  extensive  fauna,  especially  as  we 
see  that  that  fauna  comprised  animals  rivalling  in  bulk  those  of 
the  great  continents.  It  is  further  indicated  by  the  relations 
with  New  (iuinea,  already  alluded  to,  and  by  the  general  character 
of  the  various  faunas  which  compose  the  Australian  region,  de- 
tails of  which  will  be  found  in  the  succeeding  part  of  this  work. 
The  lowering  of  the  ocean  during  the  Glacial  period  would  be 
favourable  to  the  still  further  development  of  the  fauna  of  such 
a  country  ;  and  it  is  to  the  unfavourable  conditions  produced  by 
its  subsequent  rising — equivalent  to  a  depression  of  the  land  to 
the  amount  of  two  thousand  feet — that  we  must  impute  the 
extinction  of  so  many  remarkable  groups  of  animals.  It  is  not 
improbable,  that  the  disappearance  of  the  ice  and  the  consequent 
(apparent)  subsidence  of  the  land,  might  have  been  rapid  as 
compared  with  the  rate  at  which  huge  animals  can  become 
modified  to  meet  new  conditions.  Extensive  tracts  of  fertile 
land  might  have  been  submerged,  and  the  consequent  crowding 
of  large  numbers  of  species  and  individuals  on  limited  areas 
would  have  led  to  a  struggle  for  existence  in  which  the  less 
adapted  and  less  easily  modifiable,  not  the  physically  weaker, 
would  succumb. 

There  is,  however,  another  cause  for  the  extinction  of  large 
rather  than  small  animals  whenever  an  important  change  of 
conditions  occurs,  which  has  been  suggested  to  me  by  a  corre- 
spondent,1 but  which  has  not,  I  believe,  been  adduced  by  Mr. 
Darwin  or  by  any  other  writer  on  the  subject.  It  is  dependent 
on  the  fact,  that  large  animals  as  compared  with  small  ones  aie 
almost  invariably  slow  breeders,  and  as  they  also  necessarily 
exist  in  much  smaller  numbers  in  a  given  area,  they  offer  far 
less  materials  for  favourable  variations  than  do  smaller  animals. 
In  such  an  extreme  case  as  that  of  the  rabbit  and  elephant,  the 

1  Mr.  John  Hickman  uf  I>i  sborough. 
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young  bom  each  year  in  the  world  are  probably  as  some  millions 
to  one ;  and  it  is  very  easily  conceivable  that  in  a  thousand 
years  the  former  might,  under  pressure  of  rapidly  changing  con- 
ditions, become  modified  into  a  distinct  species,  w  hile  the  latter, 
not  offering  enough  favourable  variations  to  effect  a  suitable 
adaptation,  would  become  extinct.  We  must  also  remember 
the  extreme  specialization  of  many  of  the  large  animals  that 
have  become  extinct — a  specialization  which  would  necessarily 
render  modification  in  any  new  direction  difficult,  since  the  in- 
herited tendency  of  variation  would  probably  be  to  increase  the 
specialization  in  the  same  directions  which  had  heretofore  been 
beneficial.  If  to  these  two  causes  we  add  the  difficulty  of 
obtaining  sufficient  food  for  such  large  animals,  and  perhaps  the 
injurious  effects  of  changes  of  climate,  we  shall  not  find  it  diffi- 
cult to  understand  how  such  a  vast  physical  revolution  as  the 
Glacial  epoch,  with  its  attendant  phenomena  of  elevations  and 
subsidences,  icy  winds,  and  sudden  floods  by  the  bursting  of  lake 
barriers,  might  have  led  to  the  total  extinction  of  a  vast  number 
of  the  most  bulky  forms  of  mammalia,  while  the  less  bulky 
were  able  to  survive,  either  by  greater  hardiness  of  constitution 
or  by  becoming  more  or  less  modified.  The  result  is  apparent  in 
the  comparatively  small  or  moderate  size  of  the  species  consti- 
tuting the  temperate  fauna,  in  all  parts  of  the  globe. 

It  is  much  to  be  regretted  that  no  mammalian  remains  of  earlier 
date  have  been  found  in  Australia,  as  we  should  then  see  if  it  is 
really  the  case  that  marsupials  have  always  formed  its  highest 
type  of  mammalian  life.  At  present  its  fossil  fauna  is  chiefly 
interesting  to  the  zoologist,  but  throws  little  light  on  the  past 
relations  of  this  isolated  country  with  oth'er  parts  of  the  globe. 

Mammalian  remains  in  the  Secondary  Formations. 

In  the  oldest  Tertiary  beds  of  Europe  and  North  America,  we 
have  (even  with  our  present  imperfect  record)  a  rich  and  varied 
mammalian  fauna.  As  compared  with  our  living  or  recent  highly 
specialized  forms,  it  may  be  said  to  consist  of  generalised  types  ; 
but  as  compared  with  any  primeval  mammalian  type,  it  must  be 
pronounced  highly  specialised.     Not  only  are  such  diversified 
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groups  us  Carnivora,  Ferrissodactylc  ami  Aitiodactyle  Ungulates, 
Primates,  Chiroptera,  liodents,  and  Marsupials  already  well 
marked,  but  in  many  of  these  there  is  a  differentiation  into 
numerous  families  and  genera  of  diverse  character.  It  is  impossi- 
ble therefore  to  doubt,  that  many  peculiar  forms  of  mammalia 
must  have  lived  long  anterior  to  the  Eocene  period  ;  but  there 
is  unfortunately  a  great  gap  in  the  record  between  the  Eocene 
and  Cretaceous  bods,  and  these  latter  being  for  the  most  part 
marine  continue  the  gap  as  regards  mammals  over  an  enormous 
lapse  of  time.  Yet  far  beyond  both  these  chasms  in  the  Upper 
Oolitic  strata,  remains  of  small  mammalia  have  been  found; 
again,  in  the  Stonesfield  slate,  a  member  of  the  Lower  Oolite, 
other  forms  appear,  Then  comes  tlie  marine  Lias  formation 
with  another  huge  gap ;  but  beyond  this  again  in  the  Upper 
Trias,  the  oldest  of  the  secondary  formations,  mammalian  teeth 
have  been  discovered  in  both  England  and  Germany,  and  these 
are,  as  nearly  as  can  be  ascertained,  of  the  same  age  as  the 
Dromathcrium  already  noticed,  from  North  America.  They 
have  been  named  Microlestes,  and  show  some  resemblance  to 
those  of  the  "West  Australian  Myrmecobivs.  In  the  Oolitic 
strata  numerous  small  jawbones  have  been  found,  which  have 
served  to  characterise  eight  genera,  all  of  which  are  believed  to 
have  been  Marsupials,  and  in  some  of  them  a  resemblance  can  be 
traced  to  some  of  the  smaller  living  Australian  species.  These, 
however,  are  mere  indications  of  the  number  of  mammalia  that 
must  have  lived  in  the  secondary  period,  so  long  thought  to  be 
exclusively  "  the  age  of  reptiles ; "  and  the  fact  that  the  few  yet 
found  are  at  all  comparable  with  such  specialised  forms  as  still 
exist,  must  convince  us,  that  we  shall  have  to  seek  far  beyond 
even  the  earliest  of  these  remains,  for  the  first  appearance  of  the 
mammalian  type  of  vcrtebrata. 


Extinct  Birds. 

Compared  with  those  of  mammalia,  the  remains  of  birds  are 
exceedingly  scarce  in  Europe  and  America  ;  and  from  the  wander- 
ing habits  of  so  many  of  this  class,  they  are  of  much  less  value 
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as  indications  of  past  changes  in  physical  geography.  A  large 
proportion  of  the  remains  belong  to  aquatic  or  wading  types, 
and  as  these  have  now  often  a  world-wide  range,  the  occurrence 
of  extinct  forms  can  have  little  hearing  on  our  present  inquiry. 
There  are,  however,  a  few  interesting  ca*es  of  extinct  land-birds 
belonging  to  groups  now  quite  strangers  to  the  country  in  which 
they  are  found  ;  and  others  scarcely  less  interesting,  in  which 
groups  now  peculiar  to  certain  areas  are  shown  to  have  been 
preceded  by  allied  species  or  genera  of  gigantic  size. 

Pahrnri'tic  Region  and  N.  India* — In  the  caves  and  other 
Post-Pliocene  deposits  of  these  countries,  the  remains  of  birds 
almost  all  belong  to  genera  now  inhabiting  the  same  districts. 
Almost  the  only  exceptions  are,  the  great  auk  and  the 
capercailzie,  already  mentioned  as  being  found  in  the  Danish 
mounds  ;  the  latter  bird,  with  Tctrao  afbn.%  in  Italian  caverns ; 
and  a  species  of  pheasant  (Pkasiantut)  said  to  have  occurred  in 
the  Post  Pliocene  of  France,  considerably  west  of  the  existing 
range  of  the  genus  in  a  wild  state. 

In  the  preceding  Pliocene  deposits,  but  few  remains  have 
been  found,  and  all  of  existing  genera  but  one,  a  gallinaceous 
bird  (Galft's  bravardt)  aliied  to  the  domestic  fowl  and  peacock. 

The  Miocene  beds  of  France  and  Central  Europe  have  pro- 
duced many  more  remains  of  birds,  but  these,  too,  are  mostly  of 
existing  European  genera,  though  there  are  some  notable  excep- 
tions. Along  with  forms  undistinguishable  from  crows  (Com/*), 
shrikes  (Lanivs),  wagtails  (Motnvilhi),  and  woodpeckers  (rims), 
are  found  remains  allied  to  the  Oriental  edible-nest  swift  (Col- 
focal  ia)  and  Troy  on ;  a  parrot  resembling  the  African  genus 
PsUtacvs;  an  extinct  form  Nieerornis,  perhaps  allied  to  the 
plantain-eaters  (Afusophaga) ;  Homalophm,  doubtfully  allied  to 
woodpeckers,  and  Limnatornis  to  the  hoopoes.  The  gallina- 
ceous birds  are  represented  by  three  species  of  pheasants,  some 
very  close  to  the  domesticated  species;  Palaoperdir  allied  to  the 
paitridges;  and  Palceortyx,  small  birds  allied  to  the  American 
genus  Ortyr,  but  with  larger  wings.  There  are  also  species  of 
Pterorles  allied  to  living  birds,  and  a  small  pigeon.  There  are 
numerous  living  genera  of  Accipttres  ;  such  as  eagle  [Aquila)t 
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kite  (Milvus),  eagle-owl  (Bubo),  and  screech-owl  (Stria:) ;  with 
the  African  secretary-bird  (Serpentarius),  and  some  extinct  forms, 
as  Palaocercus,  Palccohieruc  and  Palccdm. 

Aquatic  and  wading  birds  were  abundant,  including  numerous 
rails,  bustards,  herons,  sandpipers,  gulls,  divers,  and  pelicans. 
There  were  also  many  ducks,  some  allied  to  the  genus  Deiulro- 
cygna ;  the  Oriental  genus  of  storks,  LeptopHlui ;  Ibidipodia,  a 
remarkable  form  allied  to  lbU  and  Ciconia ;  Eloniis,  near 
Limma;  Pelayornis,  a  large  bird  allied  to  gannets  and  pelicans; 
llydroniis,  allied  to  the  ducks  and  petrels  ;  Dolichopterus,  allied 
to  plovers.  Perhaps  the  most  interesting  of  these  extinct  birds 
are,  however,  the  flamingoes,  represented  by  forms  hardly  distin- 
guishable from  living  species,  and  by  one  extinct  genus  Palcv- 
lofh/s,  which  had  very  long  toes,  and  probably  walked  on  aquatic 
plants  like  the  tropical  jacanas. 

The  Miocene  beds  of  North  India  have  furnished  few  birds; 
the  only  one  of  geographical  interest  being  an  extinct  species 
of  ostrich,  not  very  different  from  that  now  inhabiting  Arabia. 

On  the  whole,  the  birds  of  Europe  at  this  period  were  very 
like  those  now  living,  with  the  addition  of  a  few  tropical  forms. 
These  latter  wen1,  however,  perhaps  more  numerous  and  import- 
ant than  they  appear  to  be,  as  they  belong  to  inland  and  forest- 
haunting  types,  which  would  not  be  so  frequently  preserved  as 
the  marsh  and  lake-dwelling  species.  Taking  this  into  con- 
sideration, the  assemblage  of  Miocene  birds  accords  well  with 
what  we  know  of  the  mammalian  fauna.  We  have  the  same 
indications  of  a  luxuriant  vegetation  and  subtropical  climate, 
and  the  same  appearance  of  Oriental  and  especially  of  African 
types.  Trofjon  is  perhaps  the  most  interesting  of  all  the  forms 
yet  discovered,  since  it  furnishes  us  with  a  central  point  whence 
the  living  trogons  of  Asia,  Africa,  and  South  America  might 
hove  diverged. 

In  the  Eocene  we  find  ouiselves  almost  wholly  among  extinct 
forms  of  birds.  The  earliest  known  Passerine  bird  is  here 
met  with,  in  Protomis,  somewhat  similar  to  a  lark,  found  in 
the  Lower  Eocene  of  Switzerland  ;  while  another  Passerine  form, 
Paluyithulus,  and  one  allied  to  the  nuthatch  (St'tta),  have  leen 
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discovered  in  the  Upper  Eocene  of  Paris.  Picarice  of  equal  anti- 
quity are  found.  Cryptortiis,  from  the  Paris  Eocene,  and  Hcd- 
cyomis  from  the  Lower  Eocene  of  the  Isle  of  Sheppey,  were 
both  allied  to  kingfishers;  while  a  form  allied  to  Centropm  a 
genus  of  cuckoos,  or,  as  Milne-Edwards  thinks,  to  the  Madagas- 
car Leptosomus,  has  been  found  in  the  Upper  Eocene  of  France. 
Several  Aecijritrcs  of  somewhat  doubtful  affinities  have  been 
found  in  the  same  country;  while  Lithornis,  from  the  Lower 
Eocene  of  the  Isle  of  Sheppey,  was  a  small  vulturine  bird  sup- 
posed to  be  allied  to  the  American  group,  Cathurtcs.  Among 
the  waders,  some  extinct  forms  of  plovers  have  been  found,  and  a 
genus  (Agnoptcrus),  allied  to  the  flamingoes ;  while  there  are 
many  swimming  birds,  such  as  pelicans,  divers,  and  several 
extinct  types  of  doubtful  affinities.  Most  intersting  of  all  is  a 
portion  of  a  cranium  discovered  in  the  Lower  Eocene  of  Shep- 
pey, and  lately  pronounced  by  Professor  Owen  to  belong  to  a 
large  Struthious  bird,  allied  to  the  New  Zealand  Dinornis  and 
also  perhaps  to  the  ostrich.  Another  gigantic  bird  is  the  Gas- 
toi-nis,  from  the  Lower  Eocene  of  Paris,  which  was  as  large  as  an 
ostrich,  but  which  is  believed  to  have  been  a  generalised  type, 
allied  to  wading  and  swimming  birds  as  well  as  to  the  Struthiones. 

Beyond  this  epoch  we  have  no  remains  of  birds  iu  European 
strata  till  we  come  to  the  wonderful  Arehaoptcryx  from  the 
Upper  Oolite  of  Bavaria ;  a  bird  of  a  totally  new  type,  with  a 
bony  tail,  longer  than  the  body,  each  vertebra  of  which  carried 
a  pair  of  diverging  feathers. 

North  America. — A  number  of  bird-remains  have  lately  been 
found  in  the  rich  Tertiary  and  Cretaceous  deposits  of  the  United 
States ;  but  here,  too,  comparatively  few  are  terrestrial  forms. 
No  Passerine  bird  has  yet  been  found.  The  Picaria?  are  repre- 
sentcd  by  Vintornis,  an  extinct  form  allied  to  woodpeckers,  from 
the  Eocene  of  "Wyoming.  Species  of  turkey  (Mchagris)  occur 
in  the  Post-Pliocene  and  as  far  back  as  the  Miocene  strata, 
showing  that  this  interesting  type  is  a  true  denizen  of  temperate 
North  America.  The  other  birds  are,  AccipUres;  waders  and 
aquatics  of  existing  genera ;  and  a  number  of  extinct  forms  of 
the  two  latter  orders — such   as,  Alctornis  an  Eocene  wader; 
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Paletot ringa,  allied  to  the  sandpipers,  and  Tehnatobius  to  the 
rails,  both  Cretaceous;  with  Graculavm,  allied  to  Graculus  ; 
Laomis  allied  to  the  swans;  ITcspcrortm  a  gigantic  diver;  and 
Icthyornis  a  very  low  form,  with  biconcave  vertebra,  such  as  are 
only  found  in  tishes  and  some  reptiles— also  from  Cretaceous 
deposits. 

South  America. — The  caverns  of  Brazil  produced  thirty-four 
species  of  birds,  most  of  them  referable  to  Brazilian  genera,  and 
many  to  still  existing  species.  The  most  interesting  were  two 
species  of  American  ostrich  {Rhea),  one  larger  than  either  of 
the  living  species  ;  a  large  turkey-buzzard  (Cathartes) ;  a  new 
species  of  the  very  isolated  South  American  genus  Opisthotonus ; 
and  a  Cariama,  or  allied  new  genus. 

Madagascar  and  the  Mascarenc  Islands. — We  have  here  only 
evidence  of  birds  that  have  become  extinct  in  the  historical 
period  or  very  little  earlier.  First  we  have  a  group  of  birds  in- 
capable of  flight,  allied  to  pigeons,  but  forming  a  separate  family, 
Dididaz;  and  which,  so  far  as  we  yet  know,  inhabited  Mauritius, 
Rodriguez,  and  probably  Bourbon.  ApJuuuiptcryx,  an  extinct 
genus  of  rails,  inhabited  Mauritius;  and  another  genus,  {Erythro- 
machus),  Rodriguez.  A  large  parrot,  said  by  l*rof.  Milne  Edwards 
to  be  allied  tourer  and  Microglossus,  also  inhabited  Mauritius; 
and  another  allied  to  Ecledus,  the  island  of  Rodriguez.  None 
of  these  have  been  found  in  Madagascar;  but  a  gigantic  Struthious 
bird,  AJpyornis,  forming  a  peculiar  family  distinct  both  from 
the  ostriches  of  Africa  and  the  Dinornis  of  New  Zealand 
inhabited  that  island ;  and  there  is  reason  to  believe  that 
this  may  have  lived  less  than  200  years  ago. 

Km  Zealand. — A  number  of  extinct  Struthious  birds,  form- 
ing two  families,  Dinornithidcc  and  ralapteryyidw,  have  been 
found  in  New  Zealand.  Some  were  of  gigantic  size.  They  seem 
allied  both  to  the  living  Aptcryx  of  New  Zealand  and  the  emu 
of  Australia.  They  are  quite  recent,  and  some  of  them  have 
probably  lived  within  the  last  few  centuries.  Remains  of 
Dinornis  have  also  been  found  in  a  Post-Pliocene  deposit  in 
Queensland,  N.  E.  Australia 1 — a  very  important  discovery,  as  it 

1  Tram.  Zoo).  Foe.  of  London,  vol.  viii.  p.  381. 
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gives  support  to  the  theory  of  a  great  eastward  extension  of 
Australia  in  Tertiary  times. 


Extinct  Tertiary  Reptiles. 

These  will  not  occupy  us  long,  as  no  very  great  number  arc 
known,  and  most  of  them  belong  to  a  few  principal  fomis  of 
comparatively  little  geographical  interest. 

Tortoises  are  perhaps  the  most  abundant  of  the  Tertiary 
reptiles.  They  are  numerous  in  the  Eocene  and  Miocene 
formations  both  in  Europe  and  North  America.  The  genera 
Emys  and  Trionyx  abound  in  both  countries,  as  well  as  in  the 
Miocene  of  India.  Land  tortoises  occur  in  the  Eocene  of  North 
America  and  in  the  Miocene  of  Europe  and  India,  where  the 
huge  Colossochelys,  twelve  feet  long,  has  been  found.  In  the 
Pliocene  deposits  of  Switzerland  the  living  American  genus 
Chelydra  has  been  met  with.  These  facts,  together  with  the 
occurrence  of  a  living  species  in  the  Miocene  of  India,  show 
that  this  order  of  reptiles  is  of  great  antiquity,  and  that  most 
of  the  genera  once  had  a  wider  range  than  now. 

Crocodiles,  allied  to  the  three  forms  now  characteristic  of 
India,  Africa,  and  America,  have  b?en  found  in  the  Eocene  of 
our  own  country,  and  several  species  of  Crocudi/us  have  occurred 
in  beds  of  the  same  age  in  North  America. 

Lizards  are  very  ancient,  many  small  terrestrial  forms 
occurring  in  all  the  Tertiary  deposits.  A  species  of  the  genus 
Chamecleo  is  recorded  from  the  Eocene  of  North  America,  to- 
gether with  several  extinct  genera. 

Snakes  were  well  developed  in  the  Eocene  period,  where 
remains  of  several  have  been  found  which  must  have  been  from 
twelve  to  twenty  feet  long.  An  extinct  species  of  true  viper  has 
occurred  in  the  Miocene  of  Erance,  and  one  of  the  Pythonidre 
in  the  Miocene  brown  coal  of  Germany. 

Batrachia  occur  but  sparingly  in  a  fossil  state  in  the  Ter- 
tiary deposits.  The  most  remarkable  is  the  large  Salamander 
Andreas)   from   the  Upper   Miocene  of  Switzerland,  which 
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is  allied  to  the  Metwpoma  living  in  North  America.  Species 
of  frog  (Rana),  and  Paltvophryus  an  extinct  genus  of  toads, 
have  been  found  in  the  Miocene  deposits  of  Germany  and 
Switzerland. 

Fresh  water  fish  are  almost  unknown  in  the  Tertiary 
deposits  of  Europe,  although  most  of  the  families  and  some 
genera  of  living  marine  fish  are  represented  from  the  Eocene 
downwaids. 


Antiquity  op  the  Genera  of  Insects. 

Fossil  insects  are  far  too  rarely  found,  to  aid  us  in  our  determi- 
nation of  difficult  questions  of  geographical  distribution;  but  in 
discussing  these  questions  it  will  be  important  to  know,  whether 
we  are  to  look  upon  the  existing  generic  forms  of  insects  as  of 
great  or  small  antiquity,  compared  with  the  higher  vertebrates  ; 
and  to  decide  this  question  the  materials  at  our  command  are 
ample. 

The  conditions  requisite  for  the  preservation  of  insects  in  a 
fossil  state  are  no  doubt  very  local  and  peculiar  ;  the  result  being, 
that  it  is  only  at  long  intervals  in  the  geological  record  that  we 
meet  with  remains  of  injects  in  a  recognisable  condition.  None 
appear  to  have  been  found  in  the  Pliocene  formation  ;  but  in  the 
Upper  Miocene  of  (Eninghen  in  Switzerland,  associated  with  the 
wonderfully  rich  fossil  flora,  are  found  immense  quantities  of 
insects.  Prof.  Heer  examined  more  than  5,000  specimens  be- 
longing to  over  800  species,  and  many  have  been  found  in  other 
localities  in  Switzerland  ;  so  that  more  than  1,300  species  of 
Miocene  insects  have  now  been  determined.  Most  of  the  orders 
are  represented,  but  the  beetles  (Coleoptera)  are  far  the  most 
abundant.  Almost  all  belong  to  existing  genera, and  the  majority 
of  these  genera  now  inhabit  Europe,  only  three  or  four  being 
exclusively  Indian,  African,  or  American. 

In  the  Lower  Miocene  of  Croatia  there  is  another  rich  de- 
posit of  insects,  somewhat  more  tropical  in  character,  comprising 
large  white-ants  and  dragon-flies  differently  marked  from  any 
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now  inhabiting  Europe.  A  butterfly  is  also  well  preserved,  with 
all  the  markings  of  the  wings  ;  and  it  seems  to  be  a  Junonia,  a 
tropical  genus,  though  it  may  be  a  Vanessa,  which  is  European, 
but  the  fossil  most  resembles  Indian  species  of  Junonia. 

The  Eocene  formations  seem  to  have  produced  no  in- 
sect remains ;  but  they  occur  again  in  the  Upper  Cretaceous 
at  Aix-la-Chapellc,  where  two  butterflies  have  been  found, 
Cyllo  scpulta  and  Satyrites  Reynesii,  both  belonging  to  the  Satv- 
ridae,  and  the  former  to  a  genus  now  spread  over  Africa,  India, 
and  Australia. 

A  little  earlier,  in  the  Wealden  formation  of  our  own  country, 
numerous  insects  have  been  found,  principally  dragon  flies  (Libel- 
lula,  JSshna);  aquatic  Hemiptera  (Velia  Hydronutra) ;  crickets 
cockroaches,  and  cicadas,  of  familiar  types. 

Further  back  in  the  Upper  Oolite  of  Bavaria — which  produced 
the  wondeiful  long-tailed  bin!,  Archccoptcryx — insects  of  all  orders 
have  been  found,  including  a  moth  referred  to  the  existing  genus 
Sphinx. 

In  the  Lower  Oolite  of  Oxfordshire  many  fossil  beetles  have 
been  found  whose  affinities  are  shown  by  their  names : — Bupres- 
tidium,  Curcxriionidium,  Blapsidium,  Melolonthidium,  and  Prio- 
nidium  ;  a  wing  of  a  butterfly  has  also  been  found,  allied  to  the 
Brassolidaa  now  confined  to  tropical  America,  and  named  Palrr- 
ontina  oolitica. 

Still  more  remote  are  the  insects  of  the  Lias  of  Gloucester- 
shire, yet  they  too  can  be  referred  to  well-known  family  types — 
Carabidae,  Melolonthida?,  Telephoridae,  Elaterida?,  and  Curculio- 
nidap,  among  beetles;  Gryllidae  and  Blattidae  among  Orthoptera  ; 
with  Libeilula,  Agrion,  sEshna,  Ephemera,  and  some  extinct 
genera.  "When  we  consider  that  almost  the  only  vertebmta  of 
this  period  were  huge  Saurian  repliles  like  the  IcthyosaurvA, 
Pleswsavrus,  and  Dinosaurus,  with  the  flying  Pterodactyles  ; 
and  that  the  great  mass  of  our  existing  genera,  and  even  fami- 
lies, of  fish  and  reptiles  had  almost  certainly  not  come  into  exist- 
ence, we  see  at  once  that  types  of  insect-form  are,  proportionately, 
far  more  ancient.  At  this  remote  epoch  we  find  the  chief  family 
types  (the  gentra  of  the  time  of  Linnaeus)  peifectly  differentiated 
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and  recognisable.  It  is  only  when  we  go  further  back  still,  into 
the  Palaeozoic  formations,  that  the  insect  forms  begin  to  show  that 
generalization  of  type  which  renders  it  impossible  to  classify 
them  in  any  existing  groups.  Yet  even  in  the  coal  formation  of 
Nova  Scotia  and  Durham,  the  fossil  insects  are  said  by  competent 
entomologists  to  be  "  allied  to  EpJt<:mcra,"  "  near  Blatta"  "  near 
Piiasmidw ;  "  and  in  deposits  of  the  same  age  at  SaarbrUek  near 
Treves,  a  well-preserved  wing  of  a  grasshopper  or  locust  has  been 
found,  as  well  as  a  beetle  referred  to  the  Scarabeidre.  More 
remarkable,  however,  is  the  recent  discovery  in  the  carboniferous 
shales  of  Belgium,  of  the  clearly -defined  wing  of  a  large  moth 
{Breycria  horincmis),  closely  resembling  some  of  the  Saturniida? ; 
so  that  we  have  now  all  the  chief  orders  of  Insects — including 
those  supposed  to  be  the  most  highly  developed  and  the  most 
recent — well  represented  at  this  very  remote  epoch.  Even  the 
oldest  insects,  from  the  Devonian  rocks  of  North  America,  can 
mostly  be  classed  as  Neuroptera  or  Myriapoda,  but  appear  to 
form  new  families. 

We  may  consider  it,  therefore,  as  proved,  that  many  of  the 
larger  nnd  more  important  genera  of  insects  date  back  to  the 
beginning  of  the  Tertiary  period,  or  perhaps  beyond  it ;  but  the 
family  types  are  far  older,  and  must  have  been  differentiated  very 
early  in  the  Secondary  period,  while  some  of  them  perhaps  go 
back  to  Talieozoic  times.  The  great  comparative  antiquity  of 
the  genera  is  however  the  important  fact  for  us,  and  we  shall 
have  occasion  often  to  refer  to  it,  in  endeavouring  to  ascertain 
the  true  bearing  of  the  facts  of  insect  distribution,  as  elucidating 
or  invalidating  the  conclusions  arrived  at  from  a  study  of  the 
distribution  of  the  higher  animals. 


ASTKJUITY  OF  THK  GENERA  OF  LaNLi  AND  FkESH-WaTER 

Shells. 

The  remains  of  land  and  fresh- water  shells  are  not  much  more 
frequent  than  those  of  insects.  Like  them,  too,  their  forms  are 
very  stable,  continuing  unchanged  through  several  geological 
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periods.  In  the  Pliocene  and  Miocene  formations,  most  of  the 
shells  are  very  similar  to  living  species,  and  some  are  quite  iden- 
tical, hi  the  Eocene  we  meet  with  ordinary  forms  of  the  genera 
Helix,  Clausiliu,  Pupa,  L'ulimu.s,  Glandiim,  Ci/clostoma,  Mujalos- 
toma,  Pla norbitt,  Pallidum  and  Limncra,  some  resembling  Euro- 
pean species,  others  more  like  tropical  forms.  A  British  Eocene 
species  of  Helix  is  still  living  in  Texas  ;  and  in  the  South  of  France 
are  found  species  of  the  Brazilian  sub-genera  Megaspira  and 
Ana.stoma.  In  the  secondary  formation  no  true  laud  shells  have 
been  found,  I  ait  fresh  water  shells  are  tolerably  abundant,  and 
almost  all  are  Still  of  living  forms.  In  the  "Wealden  (Lower 
Cretaceous)  and  Purbeck  (Upper  Oolite)  are  found  Unio,  Mriania, 
Paludina,  PlanorbU,  and  Li mncca  ;  while  the  last  named  genus 
occurs  even  in  the  Lias. 

The  notion  that  land  shells  were  reallv  not  in  existence  during 
the  secondary  period  is,  however,  proved  to  be  erroneous  by  the 
startling  discovery,  in  the  Paheozoie  coal  measures  of  Nova  Scotia, 
of  two  species  of  llelicidie,  both  of  living  genera — Pupa  vetusta, 
and  Zonitcs  pr  incus.  They  have  been  found  in  the  hollow  trunk 
of  aSigillaria,  and  in  great  quantities  in  a  bed  full  of  Stigmarian 
rootlets.  The  most  minute  examination  detects  no  important 
differences  of  form  or  of  microscopic  structure,  between  these 
shells  and  living  species  of  the  same  genera  !  These  mollusca  were 
the  contemporaries  of  Labyrinthodonts  and  strange  Ganoid  fishes, 
which  formed  almost  the  whole  vertebrate  fauna.  This  unex- 
pected discovery  renders  it  almost  certain,  that  numbers  of  other 
existing  genera,  of  which  we  have  found  no  traces,  lived  with 
these  two  through  the  whole  secondary  period;  and  we  are  thus 
obliged  to  assume  as  a  probability,  that  any  particular  genus  has 
lived  through  a  long  succession  of  geological  ages.  In  esti- 
mating the  importance  of  any  peculiarities  or  anomalies  in  the 
geographical  distribution  of  land  shells  as  compared  with  the 
higher  vertebrates,  we  shall,  therefore,  have  to  keep  this  possible, 
and  even  probable  high  antiquity,  constantly  in  mind. 

We  have  now  concluded  our  sketch  of  Tertiary  Palaeontology 
as  a  preparation  for  the  intelligent  study  of  the  Geographical 
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Distribution  of  Land  Animals ;  and  however  imperfectly  the  task 
has  been  performed,  the  reader  will  at  all  events  have  been  con- 
vinced that  some  such  preliminary  investigation  is  an  essential 
and  most  important  part  of  our  work.  So  much  of  palaeontology 
is  at  present  tentative  and  conjectural,  that  in  combining  the 
information  derived  from  numerous  writers,  many  errors  of  detail 
must  have  been  made.  The  main  conclusions  have,  however,  been 
drawn  from  as  large  a  basis  of  facts  as  possible  ;  and  although 
fresh  discoveries  may  show  that  our  views  as  to  the  past  history 
of  some  of  the  less  important  genpra  or  families  are  erroneous, 
they  can  hardly  invalidate  our  results  to  any  important  degree, 
either  as  regards  the  intercommunications  between  separate 
regions  in  the  various  geological  epochs,  or  as  to  the  centres 
from  which  some  of  the  more  important  groups  have  been  dis- 
persed. 


Digitized  by  Google 


PART  III. 


ZOOLOGICAL  GEOGRAPHY: 

A  REVIEW  OF  THE  CHIEF  FORMS  OF  ANIMAL  LIFE  IN  THE 
SEVERAL  REGIONS  AND  SUB-REGIONS,  WITH  THE  INDICA- 
TIONS THEY  AFFORD  OF  GEOGRAPHICAL  MUTATIONS. 
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THE   ORDER   OF   SUCCESSION    OF  THE    REGIONS. — COSMOPOLITAN 
GROUPS  OF  ANIMALS. — TABLES  OF  DISTRIBUTION. 

Having  discussed,  in  our  First  Part,  such  general  and  preliminary 
matters  as  are  necessary  to  a  proper  comprehension  of  our 
subject ;  and  having  made  ourselves  acquainted,  in  our  Second 
Part,  with  the  most  important  results  of  Paheontology,  we  now 
come  to  our  more  immediate  subject,  which  we  propose  to  treat 
first  under  its  geographical  aspect.  Taking  each  of  our  six 
regions  in  succession,  we  shall  point  out  in  some  detail  the  chief 
zoological  features  they  present,  as  influenced  by  climate,  vege- 
tation, and  other  physical  features.  We  shall  then  treat  each 
of  the  sub-regions  by  itself,  as  well  as  such  of  the  islands  or 
other  sub-divisions  as  present  features  of  special  interest ;  en- 
deavouring to  ascertain  their  true  relations  to  each  other,  and  the 
more  important  changes  of  physical  geography  that  seem  neces- 
sary to  account  for  their  present  zoological  condition. 

Order  of  Succession  of  the  Regions. —  We  may  here  explain 
the  reason  for  taking  the  several  regions  in  a  different  succession 
from  that  in  which  they  appear  in  the  tabular  or  diagrammatic 
headings  to  each  family,  in  the  Fourth,  and  concluding  part  of 
this  work.  It  will  have  been  seen,  by  our  examination  of  extinct 
animals  (and  it  will  be  made  still  clearer  during  our  study  of 
the  several  regions)  that  all  the  chief  types  of  animal  life  appear 
to  have  originated  in  the  grpat  north  temperate  or  northern 
continents ;  while  the  southern  continents— now  represented  by 


Digitized  by  Google 


174 


ZOOLOGICAL  GEOGRAPHY. 


[part  nr. 


South  America,  Australia,  and  South  Africa  with  Madagascar — 
have  been  more  or  less  completely  isolated,  during  long  periods, 
both  from  the  northern  continent  and  from  each  other.  These 
latter  countries  have,  however,  been  subject  to  more  or  less  im- 
migration from  the  north  during  rare  epochs  of  approximation 
to,  or  partial  union  with  it.  In  the  northern,  more  extensive,  and 
probably  more  ancient  land,  the  process  of  development  has 
been  more  rapid,  and  lias  resulted  in  more  varied  and  higher 
types ;  while  the  southern  lands,  for  the  most  part,  seem  to  have 
produced  numerous  diverging  modifications  of  the  lower  grades 
of  organization,  the  original  types  of  which  they  derived  either 
from  the  north,  or  from  some  of  the  ancient  continents  in  Meso- 
zoic  or  Palaeozoic  times.    Hence  those  curious  resemblances  in 
1  he  fauna  of  South  America,  Australia,  and,  to  a  less  extent, 
Madagascar,  which  have  led  to  a  somewhat  general  belief  that 
these  distant  countries  must  at  one  time  or  other  have  been 
united ;  a  belief  which,  after  a  careful  examination  of  all  the 
facts,  does  not  seem  to  the  author  of  this  work  to  be  well 
founded.    On  the  other  hand,  there  is  the  most  satisfactory 
evidence  that  each  southern  region  has  been  more  or  less 
closely  united  (during  the  tertiary  or  later  secondary  epoch) 
with  the  great  northern  continents,  leading  to  numerous  resem- 
blances and  affinities  in  their  productions. 

In  endeavouring  to  present  at  a  glance  in  the  most  convenient 
manner,  the  distribution  of  the  families  in  the  several  regions 
and  sub-regions,  it  was  necessary  to  arrange  them,  so  that  those 
w  hose  relations  to  each  other  were  closest  should  stand  side  by 
side ;  the  first  and  last  being  those  between  which  the  relations 
were  least  numerous  and  least  important.  Influenced  by  the 
usual  opinions  as  to  the  relations  between  Australia  and  South 
America,  the  series  was  at  first  begun  with  the  Nearetic,  and 
terminated  with  the  Australian  and  Neotropical  regions ;  and  it 
was  not  till  the  whole  of  the  vertebrate  families  had  been  gone 
through,  and  their  distribution  carefully  studied,  that  these  last 
two  regions  were  seen  to  be  really  wider  apart  than  any  others 
of  the  series.  It  was  therefore  decided  to  alter  the  arrangement, 
beginning  with  the  Neotropical,  and  ending  with  the  Australian 
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regions ;  and  a  careful  inspection  of  the  diagrams  themselves, 
taken  in  their  entirety,  will,  it  is  believed,  show  that  this  is 
the  most  natural  plan,  and  most  truly  exhibits  the  relations  of 
the  several  regions. 

In  the  portion  of  our  work  now  commencing,  we  are  not, 
however,  by  any  means  bound  to  begin  at  either  end  of  this 
series.  Each  region  is  studied  by  itself,  but  reference  will  often 
have  to  be  made  to  all  the  other  regions ;  and  wherever  we 
begin,  we  must  occasionally  refer  to  facts  which  will  be  given 
further  on.  As,  however,  the  great  northern  continents  form 
the  central  mass  from  which  the  southern  regions,  as  it  were, 
diverge,  and  as  the  Palsearctic  region  is  both  more  extensive  and 
much  better  known  than  any  other,  it  undoubtedly  forms  the 
most  convenient  starting-point  for  our  proposed  survey  of 
the  zoological  history  of  the  earth.  We  thus  pass  from  the 
better  known  to  the  less  known— from  Europe  to  Africa  and 
tropical  Asia,  and  thence  to  Australia,  completing  the  series  of 
regions  of  the  Eastern  Hemisphere.  Beginning  again  with  the 
Neotropical  region,  we  pass  to  the  Nearctic,  which  has  such 
striking  relations  with  the  preceding  and  with  the  Paloearctic 
region,  that  it  can  only  be  properly  understood  by  constant 
reference  to  both.  We  thus  keep  separate  the  Eastern  and  West- 
ern hemispheres,  which  form,  from  our  point  of  view,  the 
most  radical  and  most  suggestive  division  of  terrestrial  faunas ; 
and  as  we  are  able  to  make  this  also  the  dividing  point  of  our 
two  volumes,  reference  to  the  work  will  be  thereby  facilitated. 

Cosmopolitan  Groups.—  Before  proceeding  to  sketch  the  zoo- 
logical features  of  the  several  Regions  it  will  be  well  to  notice 
those  family  groups  which  belong  to  the  earth  as  a  whole,  and 
which  are  so  widely  and  universally  distributed  over  it  that  it 
will  be  unnecessary,  in  some  cases,  to  do  more  than  refer  to 
them  under  the  separate  geographical  divisions. 

The  only  absolutely  cosmopolitan  families  of  Mammalia  are 
those  which  are  aerial  or  marine;  and  tliis  is  one  of  the  striking 
proofs  that  their  distribution  has  been  effected  by  natural  causes, 
and  that  the  permanence  of  barriers  is  one  of  the  chief 
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agencies  in  the  limitation  of  their  range.  Even  among  the 
aerial  bats,  however,  only  one  family — the  Vespertilionida; — is 
truly  cosmopolitan,  the  others  having  a  more  or  less  restricted 
range.  Neither  are  the  Cetacea  necessarily  cosmopolitan,  most  of 
the  families  being  restricted  either  to  warm  or  to  cold  seas  ;  but 
one  family,  the  dolphins  (Pelphinidre),  is  truly  so.  This  order 
however  will  not  require  further  notice,  as,  being  exclusively 
marine  the  groups  do  not  enter  into  any  of  our  terrestrial 
regions.  The  only  other  family  of  mammals  that  may  be  con- 
sidered to  be  cosmopolitan,  is  the  MuridflB  (rats  and  mice) ;  yet 
these  are  not  entirely  so,  since  none  arc  known  to  be  truly 
indigenous  in  any  part  of  the  Australian  region  except  Australia 
itself. 

In  the  class  of  Birds,  a  number  of  families  are  cosmopolites, 
if  we  reckon  as  such  all  which  are  found  in  each  region  and 
sub-region ;  but  several  of  these  are  so  abundant  in  some  parts, 
while  they  are  so  sparingly  represented  in  others,  that  they 
cannot  fairly  be  considered  so.  We  shall  confine  that  term 
therefore,  to  such  as,  there  is  reason  to  believe,  inhabit  every 
important  sub-division  of  each  region.  Such  are,  among  the 
Passerine  birds  the  crows  (Corvidse),  and  swallows  (Hirundi- 
nidffi)  ;  among  the  Picarue  the  kingfishers  (Alcedinida?) ;  among 
other  Land  birds  the  pigeons  (Columbidie),  grouse  and  partridges 
(Tetraonida-),  hawks  (Faiconidse),  and  owls  (Strigida?)  ;  among 
the  Waders  the  rails  (Pallida-),  snipes  (Scolopacidre),  plovers 
(Charadriada?),  and  herons  (Ardeidte) ;  and  among  the  Swimmers 
the  ducks  (Anatidrc),  gulls  (Larida>\  petrels  (Procellariida?), 
pelicans  (Pelecanida?),  and  grebes  (Podicipida4). 

In  the  class  of  Reptiles  there  are  few  absolutely  cosmopolitan 
families,  owing  to  the  scarcity  of  members  of  this  group  in  some 
insular  sub-regions,  such  as  New  Zealand  and  the  Pacific  Islands. 
Those  which  are  most  nearly  so  are  the  Colubridse  among  snakes, 
and  the  Scincidai  among  lizards. 

There  is  no  cosmopolitan  family  of  Amphibia,  the  true  frogs 
(Panidre)  being  the  most  widely  distributed. 

Neither  is  any  family  of  Freshwater  Fishes  cosmopolitan, 
the  Silurida?,  which  have  the  widest  range,  being  confined 
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to  warm  regions,  and  becoming  very  scarce  in  the  temperate 
zones. 

Among  the  Diurnal  and  Crepuscular  Lepidoptera  (butterflies 
and  sphinges)  the  following  families  are  cosmopolitan : — Satyridse, 
Nymphalidce,  Lycrcnidse,  Pieridce,  Fapilionidae,  Hisperidce, 
•*-■<?  /V/.^i.ycfenidae,  and  Sphingidre. 

Of  the  Coleoptera  almost  all,  except  some  of  the  small  and 
obscure  families,  are  cosmopolitan. 

Of  the  terrestrial  Mollusca,  the  Helieidre  alone  are  true  cos- 
mopolites. 

Talks  of  Distribution  of  Families  and  Genera. — Having  been 
obliged  to  construct  numerous  tables  of  the  distribution  of  the 
various  groups  for  the  purposes  of  the  descriptive  part  of  the 
work,  I  have  thought  it  well  to  append  the  most  important  of 
them,  in  a  convenient  form,  to  the  chapter  on  each  region  ;  as 
much  information  will  thereby  be  given,  which  can  only  be 
obtained  from  existing  works  at  the  cost  of  great  labour.  All 
these  tables  are  drawn  up  on  a  uniform  plan,  the  same  generic 
and  family  names  being  used  in  each ;  and  all  are  arranged  in 
the  same  systematic  order,  so  as  to  be  readily  comparable 
with  each  other.  This,  although  it  seems  a  simple  and  natural 
thing  to  do,  has  involved  a  very  great  amount  of  labour,  because 
hardly  two  authors  use  the  same  names  or  follow  the  same 
arrangement.  Hence  comparison  between  them  is  impossible,  till 
all  their  work  has  been  picked  to  pieces,  their  synonymy  un- 
ravelled, their  differences  accounted  for,  and  the  materials  recast ; 
and  this  has  to  be  done,  not  for  two  or  three  authors  only,  but 
for  the  majority  of  those  whose  works  have  been  consulted  on 
the  zoology  of  any  part  of  the  globe. 

Except  in  the  two  higher  orders— Mammalia  and  Birds — 
materials  do  not  exist  for  complete  tables  of  the  genera  brought 
down  to  the  present  time.  We  have  given  therefore,  first,  a 
complete  table  of  all  the  families  of  Yertebrata  and  Diurnal 
Lepidoptera  found  in  each  region,  showing  the  sub-regions  in 
which  they  occur,  and  their  range  beyond  the  limits  of  the 
region.    Families  which  are  wholly  peculiar  to  the  region,  or 
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very  characteristic  and  almost  exclusively  confined  to  it,  are  in 
italics.  The  number  prefixed  to  each  family  corresponds  to 
that  of  the  series  of  families  in  the  Fourth  Part  of  this  work, 
so  that  if  further  information  is  required  it  can  be  readily 
referred  to  without  consulting  the  index.  Names  inclosed  in 
parentheses — (  .  .  .  )  thus — indicate  families  which  only  just 
enter  a  region  from  an  adjacent  one,  to  which  they  properly 
belong.  The  eye  is  thus  directed  to  the  more,  and  the  less  im- 
portant families  ;  and  a  considerable  amount  of  information  as 
to  the  general  features  of  the  zoology  of  the  region,  is  conveyed 
in  the  easiest  manner. 

The  tables  of  genera  of  Mammalia  and  Birds,  are  arranged  on 
a  somewhat  different  plan.  Each  genus  is  given  under  its 
Family  and  Order,  and  they  follow  in  the  same  succession  in  all 
the  tables.  The  number  of  species  of  each  genus,  inhabiting 
the  region,  is  given  as  nearly  as  can  be  ascertained ;  but  in  many 
cases  this  can  only  be  a  general  approximation.  The  distribution 
of  the  genera  within  the  region,  is  then  given  with  some  detail ; 
and,  lastly,  the  range  of  the  genus  beyond  the  region  is  given 
in  general  terms,  the  words  "  Oriental,"  "  Ethiopian,"  &c,  being 
used  for  brevity,  to  indicate  that  the  genus  occurs  over  a  con- 
siderable part  of  such  regions.  Genera  which  are  restricted  to 
the  region  (or  which  are  very  characteristic  of  it  though  just 
transgressing  its  limits)  are  given  in  italics  ;  while  those  which 
only  just  enter  the  region  from  another  to  which  they  really 
belong,  are  enclosed  in  parentheses — (  .  .  .  )  thus.  The  genera 
are  here  numbered  consecutively,  in  order  that  the  number  of 
genera  in  each  family  or  each  order,  in  the  region,  may  be  readily 
ascertained  (by  one  process  of  subtraction),  and  thus  compari- 
sons made  with  other  regions  or  with  any  other  area.  As  the 
tables  of  birds  would  be  swelled  to  an  inconvenient  length  by 
the  insertion  in  each  region  of  all  the  genera  of  Waders  and 
Aquatics,  most  of  which  have  a  very  wide  range  and  would 
have  to  be  repeated  in  several  or  all  the  regions,  these  have 
been  omitted  ;  but  a  list  has  been  given  of  such  of  the  genera 
as  are  peculiar  to,  or  highly  characteristic  of  each  region. 

As  this  is  the  first  time  that  any  such  extensive  tables  of 
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distribution  have  been  constructed  for  the  whole  of  the  Mam- 
malia and  Birds,  they  must  necessarily  contain  many  errors  of 
detail ;  but  with  all  their  imperfections  it  is  believed  they  will 
prove  very  useful  to  naturalists,  to  teachers,  and  to  all  who  take 
an  intelligent  interest  in  the  wider  problems  of  geography  and 
natural  history. 
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This  region  is  of  immense  extent,  comprising  all  the  temperate 
portions  of  the  great  eastern  continents.  It  thus  extends  from 
the  Azores  and  Canary  Islands  on  the  west  to  Japan  on  the 
cnst,  a  distance  not  far  short  of  half  the  circumference  of  the 
globe.  Yet  so  great  is  the  zoological  unity  of  this  vast  tract, 
that  the  majority  of  the  genera  of  animals  in  countries  so  far 
removed  as  Great  Britain  and  Northern  Japan  are  identical. 
Throughout  its  northern  half  the  animal  productions  of  the 
Palajaretie  region  are  very  uniform,  except  that  the  vast  elevated 
desert-regions  of  Central  Asia  jiossess  some  characteristic  forms; 
hut  in  its  southern  portion,  we  find  a  warm  district  at  each  ex- 
tremity with  somewhat  contrasted  features.  On  the  west  we  have 
the  rich  and  luxuriant  Mediterranean  sub-region,  possessing  many 
peculiar  forms  of  life,  as  well  as  a  few  which  are  more  especially 
characteristic  of  the  Ethiopian  region.  On  the  east  we  have  the 
fertile  plains  of  Northern  China  and  the  rich  and  varied  islands 
of  Japan,  possessing  a  very  distinct  set  of  peculiar  forms,  with 
others  belonging  to  the  Oriental  region,  into  which  this  part  of 
the  Palaarctic  region  merges  gradually  as  we  approach  the 
Tropic  of  Cancer.  Thus,  the  countries  roughly  indicated  by  the 
names — Northern  Europe,  the  Mediterranean  district,  Central 
and  Northern  Asia,  and  China  with  Japan — have  each  well- 
marked  minor  characteristics  which  entitle  them  to  the  rank  of 
sub-regions.  Their  boundaries  are  often  indefinable  ;  and  those 
here  adopted  have  been  fixed  upon  to  some  extent  by  considera- 
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tions  of  convenience,  dependent  on  custom  and  on  tlie  more  or 
less  perfect  knowledge  we  possess  of  some  of  the  intervening 
countries. 

Zoological  Characteristics  of  the  Palmirctic  Region. — The  Pahe- 
arctic  region   lias  representatives  of  thirty-live   families  of 
mammalia,  fifty-five  of  birds,  twenty-five  of  reptiles,  nine  of 
amphibia,  and  thirteen  of  freshwater  fishes.    Comparing  it  with 
the  only  other  wholly  temperate  region,  the  Nearctic,  we  find  a 
much  greater  variety  of  types  of  mammalia  and  birds.  This 
may  be  due  in  part  to  its  greater  area,  but  more,  probably, 
to  its  southern  boundary  being  conterminous  for  an  enormous 
distance  with  two  tropical  regious,  the  Ethiopean  and  Oriental  ; 
whereas  the  Nearctic  has  a  comparatively  short  southern  bound- 
ary conterminous  with  the  Neotropieal  region  only.    This  is  so 
very  important  a  difference,  that  it  is  rather  a  matter  of  surprise 
that  the  two  north  temperate  regions  should  not  be  more  unequal 
in  the  number  of  their  higher  vertebrate  forms,  than  they 
actually  are. 

It  is  also  to  the  interblending  of  the  PaUearctic  with  the  two 
adjacent  tropical  regions,  that  we  must  attribute  its  possession 
of  so  few  peculiar  family  groups.  These  are  only  three ;  two 
of  reptiles,  Trogonophidm  and  Ophiomotidto,  and  one  of  fishes, 
Comephoridce.  The  number  of  peculiar  genera  is,  however,  con- 
siderable, as  the  following  enumeration  will  show. 

Mammalia. — The  monkey  of  Gibraltar  and  North  Africa,  and 
an  allied  species  found  in  Japan,  are  now  considered  to  belong 
to  the  extensive  eastern  genus  Macacus.  The  former,  however, 
is  peculiar  in  the  entire  absence  of  the  tail,  and  has  by  many 
naturalists,  been  held  to  form  a  distinct  genus,  Janus,  confined 
to  the  Pahearctic  region. 

Of  bats  there  are  one  or  two  genera  [Barbastcllus,  Plccoius) 
which  seem  to  be  mainly  or  wholly  Pahearetic,  but  the  classifi- 
cation of  these  animals  is  in  such  an  unsettled  state  that  the 
distribution  of  the  genera  is  of  little  importance. 

In  the  next  order,  Insectivora,  we  have  almost  the  entire 
family  of  the  Moles  confined  to  the  region.  Talpa  just  enters 
Northern  India  ;  and  Urotrichm  is  common  to  Japan  nnd  North- 
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Western  America,  but  the  remaining  genera,  six  in  number,  are 
all  exclusively  Palaearctic. 

Among  Carnivora  we  have  Nydereutcs,  the  curious  racoon-dog 
of  Japan  and  North-Eastern  Asia  ;  Lutronectcs,  an  otter  peculiar 
to  Japan  ;  and  the  badger  (MeUi),  which  ranges  over  the  whole 
region,  and  just  enters  the  Oriental  region  as  far  as  Hongkong; 
jEluropus,  a  curious  form  of  the  Himalayan  panda,  inhabiting 
the  high  mountains  of  Eastern  Thibet ;  aud  Ptlagius,  a  genus  of 
seals,  ranging  from  the  shores  of  Madeira  to  the  Black  Sea. 

The  Ungulata,  or  hoofed  animals,  are  still  more  productive  of 
forms  peculiar  to  this  region.  First  we  have  the  Camels,  whose 
native  home  is  the  desert  region  of  Central  and  Western  Asia  and 
Northern  Africa,  and  which,  even  in  their  domesticated  condition, 
are  confined  almost  wholly  within  the  limits  of  the  Palaearctic 
region.  Of  Deer  we  have  six  peculiar  genera,  Damn  and  Caprcolua 
found  in  Europe,  with  Elo.phodus,  Lophotragus,  Hydropotes,  and 
Moschus,  confined  to  Northern  China  and  Mongolia.  The  great 
family  Bovidae — comprising  the  oxen,  sheep,  goats  and  antelopes 
— furnishes  no  less  than  seven  peculiar  Palaearctic  genera. 
These  are  Focphagus,  the  yak  of  Thibet;  Addax,  a  well-known 
antelope  of  Northern  Africa  and  Syria ;  Procapra,  Pantho- 
lops  and  Budorcas,  antelopine  genera  peculiar  to  Thibet  and 
Mongolia ;  with  Rupicapra  (the  chamois),  and  the  extraordinary 
large-nosed  antelope  Saiga,  confined  to  Europe  and  Western  Asia. 
Besides  these  we  have  Capra  (the  wild  sheep  and  goats),  all  the 
numerous  species  of  which,  except  two,  are  exclusively  Pala?arctic. 

Coming  to  the  Rodents,  we  have  again  many  peculiar  forms. 
Of  Muriduj  (the  mouse  and  nit  tribe),  we  have  six  peculiar 
genera,  the  more  important  being  Cricetus,  Rkombomys  Smin- 
tkus,  and  Myospalax.  Of  Spalacidy?  (mole-rats)  both  the  Palae- 
arctic genera,  Ellobius  and  Sjmlax,  are  peculiar.  Ctcnodactylus, 
a  genus  of  the  South  American  family  Octodontida?,  is  found 
only  in  North  Africa.  To  these  we  may  add  Myoxus  (tho 
dormice)  and  Lagomys  (the  pikas  or  tail-less  hares)  as  essentially 
Palaearctic,  since  but  one  species  of  each  genus  is  found  be- 
yond the  limits  of  the  region. 

Birds. — It  appears  to  have  been  the  opinion  of  many  natural- 
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ists  that  the  Palrearctic  region  could  not  be  well  characterised  by 
its  peculiar  genera  of  birds.  In  Mr.  Sclater's  celebrated  paper 
already  referred  to,  he  remarks,  "  It  cannot  be  denied  that  the 
ornithology  of  the  Pahearctic  region  is  more  easily  characterised 
by  what  it  has  not  than  by  what  it  has"  and  this  has  been  quite 
recently  quoted  by  Air.  Allen,  in  his  essay  on  the  distribution 
of  North  American  birds,  as  if  it  represented  our  present  know- 
ledge of  the  subject.  But,  thanks  to  the  labours  of  Dr. 
Jerdon,  Air.  Swinhoe,  Pere  David  and  others,  we  have  now 
learnt  that  a  large  number  of  birds  included  in  the  Indian 
list,  are  either  mere  winter  emigrants  from  Central  Asia,  or  only 
inhabit  the  higher  ranges  of  the  Himalayas,  and  thus  really 
l>elong  to  the  Pahearctic  region.  The  result  is,  that  a  host  of 
genera  are  now  seen  to  be  either  exclusively  or  characteristically 
Palaearctic,  and  we  have  no  further  difficulty  in  giving  positive 
ornithological  characters  to  the  region.  In  the  tables  appended 
to  this  chapter,  all  these  truly  P.ihearciic  genera  will  be  found 
printed  in  italu\%  with  an  indication  of  their  distribution,  which 
will  sometimes  be_found,  more  fully  given  under  the  respective 
families  in  the  Um&^parf  of  this  work.  Referring  to  this  table 
for  details  we  shall  here  summarise  the  results. 

Of  the  Sylviidre  or  warblers,  no  less  than  fourteen  genera  are 
either  exclusively  or  characteristically  Palsearetic,  of  which 
Locvstella,  Sylvia,  Curntm  and  Erithacus  are  good  examples. 
Of  the  oriental  family  Timaliidai,  the  genus  Pterorhimis  is  Palre- 
arctic.  Of  Panurida?,  or  reedlings,  there  are  four  peculiar  genera 
(comprising  almost  the  whole  family) ;  of  Certhiidne,  or  creepers, 
one — Tichodroma — which  extends  southward  to  the  Abyssinian 
highlands.  Of  Paridje,  or  tits,  one — Acrcdula  ;  of  Corvidae,  or 
c  rows,  four— Pica  (containing  our  magpie)  being  a  good  example;  of 
Fringillidae,  or  finches  and  buntings, twelve,amongwhich^cflrtMis, 
Piprrhula  and  Embcriza  are  good  illustrations;  of  Alaudidse,  or 
larks,  there  are  two  peculiar  genera.  Leaving  the  Passeres  we  next 
come  to  peculiar  forms  among  the  gallinaceous  birds  :  Syrrhaptes 
among  the  Pteroclidre  or  sand  grouse ;  four  genera  of  Tetraonida?  or 
grouse  and  partridges,  and  five  of  Phasianida?  or  pheasants,  com- 
prising some  of  the  most  magnificent  birds  in  the  world.  Lastly 


Digitized  by  Google 


181  ZOOLOGICAL  GEOGRAPHY.  [part  in. 


among  the  far- wandering  aquatic  birds  we  have  no  less  than  five 
genera  which  are  more  especially  rahearctic, — Ortyyomdra,  the 
corn-crake,  and  Otis,  the  great  bustard,  being  typical  examples. 
We  may  add  to  these,  several  genera  almost  confined  to  this 
region,  such  as  Garrulm  (jays),  Fringilla  (true  finches),  Yunx 
(wrynecks)  and  some  others  ;  so  that  in  proportion  to  its  total 
generic  forms  a  very  large  number  are  found  to  be  peculiar  or 
characteristic. 

This  view,  of  the  high  degree  of  speciality  of  the  Pahearetic 
region,  will  no  doubt  be  objected  to  by  some  naturalists,  on  the 
ground  that  many  of  the  genera  reckoned  as  exclusively 
Palfeaictic  are  not  so,  but  extend  more  or  less  into  other  regions. 
It  is  well,  therefore,  to  consider  what  principles  should  guide  us 
in  a  matter  of  this  kind,  especially  as  we  shall  have  to  apply 
the  same  rules  to  each  of  the  other  regions.  "We  may  remark 
first,  that  the  limitsS  of  the  regions  themselves  are,  when  not 
formed  by  the  ocean,  somewhat  arbitrary,  depending  on  the 
average  distribution  of  a  number  of  characteristic  forms;  and 
that  slight  local  peculiarities  of  soil,  elevation,  or  climate,  may 
cause  the  species  of  one  region  to  penetrate  more  or  less  deeply 
into  another.  The  land  boundary  between  two  regions  will  be, 
not  a  defined  line  but  a  neutral  territory  of  greater  or  less 
width,  within  which  the  forms  of  both  regions  will  intermingle ; 
and  this  neutral  territory  itself  will  merge  imperceptibly  into 
l>oth  regions.  So  long  therefore  as  a  species  or  genus  does  not 
permanently  reside  considerably  beyond  the  possible  limits  of 
this  neutral  territory,  we  should  not  claim  it  as  an  inhabitant 
of  the  adjacent  region.  A  consideration  of  perhaps  more  im- 
portance arises,  from  the  varying  extent  of  the  range  of  a  genus, 
over  the  area  occupied  by  the  region.  Some  genera  are  repre- 
sented by  single  species  existing  only  in  a  very  limited  area  ; 
others  by  numerous  species  which  occupy,  entirely  or  very 
nearly,  the  whole  extent  of  the  region  ;  and  there  is  every  inter- 
mediate grade  between  these  extremes.  Now,  the  small  local- 
ised genera,  are  always  reckoned  as  among  the  best  examples 
of  types  peculiar  to  a  region  ;  while  the  more  wide-spread  groups 
are  often  denied  that  character  if  they  extend  a  little  beyond 
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the  supposed  regional  limits,  or  semi  one  or  two,  out  of  a  large 
number  of  species,  into  adjacent  regions ;  yet  there  is  some 
reason  to  believe  that  the  latter  are  really  more  important  us 
characterising  a  zoological  region  than  the  former.  In  the  case 
of  a  single  isolated  species  or  genus  we  have  a  dying-out  group ; 
and  we  have  so  many  cases  of  discontinuous  species  of  such 
groups  (of  which  Urutrichus  in  Japan  and  British  Columbia, 
Evpdcs  in  Sumatra  and  New  Guinea  are  examples),  that  it  is 
quite  us  probable  as  not,  that  any  such  isolated  species  has  only 
become  peculiar  to  the  region  by  the  recent  extinction  of  an 
allied  form  or  forms  in  some  other  region.  On  the  other  hand, 
a  genus  consisting  of  numerous  species  ranging  over  an  entire 
region  or  the  greater  part  of  one,  is  a  dominant  group,  which 
has  most  likely  been  for  some  time  extending  its  range,  and 
whose  origin  dates  back  to  a  remote  period.  The  slight  exten- 
sion of  such  a  group  beyond  the  limits  of  the  region  to  which 
it  mainly  belongs,  is  probably  a  recent  phenomenon,  and  in  that 
case  cannot  be  held  in  any  degree  to  detract  from  its  value  as 
one  of  the  peculiar  forms  of  that  region. 

The  most  numerous  examples  of  this  class,  are  those  birds  of 
the  temperate  regions  which  in  winter  migrate,  either  wholly  or 
partially,  into  adjacent  warmer  countries.  This  migration  most 
likely  began  subsequent  to  the  Miocene  period,  during  that 
gradual  refrigeration  of  the  temperate  zones  which  culminated 
in  the  glacial  epoch,  and  which  still  continues  in  a  mitigated 
form.  Most  of  the  genera,  and  many  even  of  the  species  of 
birds  which  migrate  southwards  in  winter,  have  therefore,  most 
likely,  always  been  inhabitants  of  our  present  Pahearctic  and 
Nearctic  regions  ;  permanent  residents  during  warm  epochs,  but 
only  able  now  to  maintain  their  existence  by  migration  in 
winter.  Such  groups  belong  truly  to  the  temperate  zones,  and 
the  test  of  this  is  the  fact  of  their  not  having  any,  or  very  few, 
representatives,  which  are  permanent  residents  in  the  adjacent 
tropical  regions.  "When  there  are  such  representative  species,  we 
do  not  claim  them  as  peculiar  to  the  Northern  regions.  Bearing 
in  mind  these  various  considerations,  it  will  be  found  that  we  have 
been  very  moderate  in  our  estimate  of  the  number  of  genera 
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that  may  fairly  be  considered  as  exclusively  or  characteristically 
Palaearctic. 

Reptile*  and  Amphibia. — The  Pala-arctic  region  possesses,  in 
proportion  to  its  limited  reptilian  fauna,  a  full  proportion  of 
peculiar  types.  We  have  for  instance  two  genera  of  snakes, 
Bhineehis  and  Hatys  ;  seven  of  lizards,  Trigonophis,  Psammo- 
dromus,  Hyalosavrus,  Scincus,  Ophiomorus,  Me.gahchilu.%  and 
Phrynocephalus ;  eight  of  tailed  batrachians,  Proteus,  Salaman- 
dra,  Seiranota,  ChiogtosMi,  Hynobius,  Onychodactylus,  Geotriton, 
and  Sicboldia ;  and  eight  of  tail-less  batrachians,  Bombinator, 
Pelobates,  Didocus,  Alytes,  Pclodytes,  Discogfostms,  Laprissa,  and 
Latonia.  The  distribution  of  these  and  other  Palaearctic  genera 
will  be  found  in  our  second  vol.  chap.  xix. 

Freshwater  Fish. — About  twenty  genera  of  freshwater  fishes 
are  wholly  confined  to  this  region,  and  constitute  a  feature  which 
ought  not  to  be  overlooked  in  estimating  its  claim  to  the  rank 
of  a  separate  primary  division  of  the  earth.  They  belong  to  the 
following  families: — Percidffl  (three  genera),  Accrina,  Percarina, 
Aspro ;  Comephorida?  (one  genus),  Comephorus,  found  only  in 
Lake  Baikal ;  Salmonidie  (three  genera),  Brachymystax,  Lueio- 
trutta,  and  Plceoylossns ;  Cyprinodontidae  (one  genus),  Tellia, 
found  only  in  Alpine  pools  on  the  Atlas  Mountains;  Cyprinidai 
(thirteen  genera),  Cyprinvs,  Carassns,  Paraphoj'inus,  Tinea, 
Achihgnathm,  Rhodats,  Chondrostoma,  Pscitdoperilampus,  Oche- 
tebius,  Aspivs,  Alburnus,  Miagurnus,  and  Ncmachilm. 

Summary  of  Pahmrctic  Vertehrata. — Summarising  these  de- 
tails, we  find  that  the  Palaearctic  region  possesses  thirty-five; 
peculiar  genera  of  mammalia,  fifty-seven  of  birds,  nine  of 
reptiles,  sixteen  of  amphibia,  and  twenty-one  of  freshwater 
fishes;  or  a  total  of  138  peculiar  generic  types  of  vertebrata. 
Of  these,  87  are  mammalia  and  land-birds  out  of  a  total 
of  274  genera  of  these  groups;  or  rather  less  than  one- third 
peculiar,  a  number  which  will  serve  usefully  to  compare  with 
the  results  obtained  in  other  regions. 

In  our  chapter  on  Zoological  Regions  we  have  already  pointed 
out  the  main  features  which  distinguish  the  Pahearctic  from  the 
Oriental  and  Ethiopian  regions.    The  details  now  given  will 
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strengthen  our  view  of  their  radical  distinctness,  by  showing  to 
how  considerable  an  extent  the  former  is  inhabited  by  peculiar, 
and  often  very  remarkable  generic  types. 

Inserts :  Lepidoptera. — The  Diurnal  Lepidoptera,  or  butterflies, 
are  not  very  abundant  in  species,  their  number  being  probably 
somewhat  over  500,and  these  belong  to  not  more  than  fifty  genera. 
But  no  less  than  fifteen  of  these  genera  are  wholly  confined  to 
the  region.     Nine  of  the  families  are  represented,  as  follows  : — 

1.  Dana  idee;  having  only  a  single  species  in  South  Europe. 

2.  Satyr  id  a;  well  represented,  there  being  more  than  100  species 
in  Europe,  and  three  peculiar  genera.  3.  Xyinphalidce ;  rather 
poorly  represented,  Europe  having  only  about  sixty  species,  but 
there  is  one  peculiar  genus.  4.  Libytheida  ;  a  very  small  family, 
represented  by  a  single  species  occurring  in  Smith  Europe. 

5.  Ncmeobiidce ;  a  rather  small  family,  also  having  only  one 
species  in  Europe,  but  which  constitutes  a  peculiar  genera. 

6.  Lycamidcv ;  an  extensive  family,  fairly  represented,  having 
about  eighty  European  species  ;  there  are  two  peculiar  genera 
in  the  Palaaarctic  region.  7.  Pieridee ;  rather  poorly  represented 
with  thirty-two  European  species ;  two  of  the  genera  are,  how- 
ever, peculiar.  8.  Papilionida*  ;  very  poorly  represented  in 
Europe  with  only  twelve  species,  but  there  are  many  more  in 
Siberia  and  Japan.  No  less  than  five  of  the  small  number  of 
genera  in  this  family  are  wholly  confined  to  the  region,  a 
fact  of  much  importance,  and  which  to  a  great  extent  redeems 
the  character  of  the  Palrcarctic  region  as  regard  this  order  of 
insects.  Their  names  are  Misopia,  ffypn  mnesfra,  Doritis, 
Sericinvs,  and  Thais  ;  and  besides  these  we  have  Parnassuts — 
the  "  Apollo  "  butterflies — highly  characteristic,  and  only  found 
elsewhere  in  the  mountains  of  the  Nearctic  region.  9.  Hes- 
peridas  ;  poorly  represented  with  about  thirty  European  species, 
and  one  peculiar  genus. 

Four  families  of  Sphingina  occur  in  the  Palsearctic  region, 
and  there  are  several  peculiar  genera. 

In  the  Zygccnidcc  there  are  two  exclusively  European  genera, 
and  the  extensive  genus  Zygana  is  itself  mainly  Palajarctic. 
The  small  family  Stygiida;  has  two  out  of  its  three  genera 
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confined  to  the  Pakearctic  region.  In  the  sEgcriidm  the  genus 
JSgeria  is  mainly  Pulicarctic.  The  Sphhujixhr.  have  a  wider 
general  range,  and  none  of  the  larger  genera  are  peculiar  to  any 
one  region. 

Cofeoptera. — The  Pakearctic  region  is  the  richest  portion  of 
the  globe  in  the  great  family  of  Carahidw,  or  predacious  ground- 
beetles,  about  50  of  the  genera  being  confined  to  it,  while  many 
others,  including  the  magnificent  genus  Carabus.haxe  here  their 
highest  development,  While  several  of  the  smaller  genera  are 
confined  to  the  eastern  or  western  sub-regions,  most  of  the  larger 
ones  extend  over  the  whole  area,  and  give  it  an  unmistakable 
aspect ;  while  in  passing  from  east  to  west  or  vicc-vcrsd,  allied 
species  and  genera  replace  each  other  with  considerable  regu- 
larity, except  in  the  extreme  south-east,  where,  in  China  and 
Japan,  some  Oriental  forms  nppcar,  as  do  a  few  Ethiopian  types 
in  the  south-west. 

Cieindelida?,  or  tiger-beetles,  are  but  poorly  represented  by 
about  70  species  of  the  genus  Cicindcla,  and  a  single  Tttraeha 
in  South  Europe. 

Lucanidce,  or  b tag-beetles,  are  also  poor,  there  being  represen- 
tatives of  8  genera.  One  of  these,  A2$alm  (a  single  species), 
is  peculiar  to  South  Europe,  and  two  others,  Cladognathus  and 
Cyclopthalmus,  are  only  represented  in  Japan,  China,  and  Thibet. 

Cetoniida?,  or  rose-chafers,  are  represented  by  13  genera, 
two  of  which  are  peculiar  to  South  Europe  (Tropitwta  and 
Hetcrocncmh),  while  Stalagmowma,  ranging  from  Persia  to 
Nubia,  and  the  fine  Dicranoaplutlus  inhabiting  North  China, 
Corea,  and  Nipal,  may  also  be  considered  to  belong  to  it.  The 
genera  Trichius,  Gnorinuts,  and  Osmodcrma  are  confined  to  the 
two  north  temperate  regions. 

Buprestidie,  or  metallic  beetles,  are  rather  abundant  in  the 
wanner  parts  of  the  region,  27  genera  being  represented,  nine 
of  which  are  peculiar.  By  far  the  larger  portion  of  these  are 
confined  to  the  Mediterranean  sub-region.  A  considerable 
number  also  inhabit  Japan  and  China. 

The  Longicoms,  or  long-homed  beetles,  are  represented  by 
no  less  than  19ti  genera,  51  of  which  are  peculiar.    They  are 
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much  more  abundant  in  the  southern  than  the  northern  half 
of  the  region.  Several  Oriental  genera  extend  to  Japan  and 
North  China,  and  a  few  Ethiopian  genera  to  North  Africa. 
Thirteen  genera  are  confined  to  the  two  north  temperate  regions. 
Several  large  genera,  such  as  Dorcadion  (154  species),  Phytana 
(85  species),  Poc/onocharus  (22  species),  Agapa nthia  (22  species), 
and  Vesperus  (7  species),  are  altogether  peculiar  to  the  Pake- 
arctic  region;  and  with  a  preponderance  of  Leptura,  Grammoji- 
tera,  Slawcorus,  and  several  others,  strongly  characterise  it  as 
distinct  from  the  Nearctic  and  Oriental  regions. 

The  other  families  which  are  well  developed  in  the  Pala?arctic 
Tegions,  are,  the  Staphylinida?  or  rove-beetles,  Silphidie  or 
burying-beetles,  Histerida>  or  mimic-beetles,  Nitidulidae,  Apho- 
diida*,  Coprida?  (especially  in  South  Europe),  Geotrupida?  or 
dung-beetles,  Melolonthidw  or  chafers,  Elaterida?  or  click- 
beetles,  the  various  families  of  Malacoderms  and  Heteromera, 
especially  Pimeliidae  in  the  Mediterranean  sub-region,  Curculion- 
ida?  or  weevils,  the  Phytophaga  or  leaf-eaters,  and  Cocinellidae 
or  ladv-birds. 

The  number  of  species  of  Colcoptera  in  the  western  part  of 
the  Pahearctic  region  is  about  15,000,  and  there  are  probably 
not  more  than  2,000  to  add  to  this  number  from  Siberia, 
Japan,  and  North  China ;  but  were  these  countries  as  well 
explored  as  Europe,  we  may  expect  that  they  would  add  at 
least  5,000  to  the  number  above  given,  raising  the  Pahearctic 
Coleopterous  fauna  to  20,000  species.  As  the  total  number  of 
species  at  present  known  to  exist  in  collections  is  estimated  (and 
perhaps  somewhat  over-esti mated)  at  70,000  species,  we  may 
be  sure  that  were  the  whole  earth  as  thoroughly  investigated 
as  Europe,  the  number  would  be  at  least  doubled,  since  we 
cannot  suppose  that  Europe,  with  the  Mediterranean  basin,  can 
contain  more  than  one-fifth  of  the  whole  of  the  Coleoptera  of 
the  globe. 

Of  the  other  orders  of  insects  we  here  sav  nothing,  because  in 
their  case  much  more  than  in  that  of  the  Coleoptera  and  Lepi- 
doptera,  is  the  disproportion  enormous  between  our  knowledge  of 
the  European  fauna  and  that  of  almost  .all  the  rest  of  the  globe. 
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They  are,  therefore,  at  present  of  comparatively  little  use  for 
purposes  of  geographical  distribution,  even  were  it  advisable 
to  enter  into  the  subject  in  a  work  which  will,  perhaps,  be  too 
much  overburdened  with  details  only  of  interest  to  specialists. 

Land  Shells. — These  are  very  numerous  in  the  warmer  parts 
of  the  region,  but  comparatively  scarce  towards  the  North. 
South  Europe  alone  possesses  over  GOO  species,  whereas  there  are 
only  200  in  all  Northern  Europe  nnd  Asia.  The  total  number 
of  species  in  the  whole  region  is  probably  about  1,250,  of  which 
the  great  majority  are  llelicidit' ;  the  Operculated  families  being 
very  poorly  represented.  Several  small  genera  or  sub-genera 
are  peculiar  to  the  region,  as  Testacclla  (West  Europe  and 
Canaries);  Leucochroa  (Mediterranean district);  Acicula  (Europe); 
Craspcdojwma  (Atlantic  Islands) ;  Lconia  (Algeria  and  Spain)  ; 
Pomatias  (Europe  and  Canaries) ;  Cecina  (Mongolia).  The  largest 
genera  are  Helix,  and  Clausilia,  which  together  comprise  moie 
than  half  the  species  ;  Pupa,  very  numerous ;  Bulimiis  and 
Achatina  in  moderate  numbers,  and  all  the  rest  small 
Helix  is  the  only  genus  which  contains  large  and  handsome 
species ;  Bu  limits  and  Achatina,  so  magnificent  in  tropical  coun- 
tries, being  here  represented  by  small  and  obscure  forms  only. 
Daudebardia  is  confined  to  Central  and  South  Europe  and  New 
Zealand  ;  Glandina  is  chiefly  South  American  ;  Hyalina  is  only 
American  and  European ;  Buliminus  ranges  over  all  the  world 
except  America  ;  and  the  other  European  genera  of  Ilelicidae  are 
widely  distributed.  Of  the  Operculata,  Cyclolus,  Cyclophorus, 
and  Pupina  extend  from  the  Oriental  region  into  Japan  and 
North  China  ;  Tv.doria  is  found  in  Algeria  and  the  West  Indies ; 
Hydrocena  is  widely  scattered,  and  occurs  in  South  Europe  and 
Japan.  The  genera  of  freshwater  shells  are  all  widely  dis- 
tributed. 

The  Tal^arctic  Sub-regions. 

The  four  sub-regions  which  are  here  adopted,  have  been 
fixed  upon  as  those  which  are,  in  the  present  state  of  our  know- 
ledge, at  once  the  most  natural  and  the  only  practicable  ones. 
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No  doubt  all  of  them  could  be  advantageously  again  sub- 
divided, in  a  detailed  study  of  the  geographical  distribution  of 
species.  But  in  a  general  work,  which  aims  at  treating  all  parts 
of  the  world  with  equal  fulness,  and  which  therefore  is  confined 
almost  wholly  to  the  distribution  of  families  and  genera,  such 
further  subdivision  would  be  out  of  place.  It  is  even  difficult, 
in  some  of  the  classes  of  animals,  to  lind  peculiar  or  even 
characteristic  genera  for  the  present  sub-regions ;  but  they  all 
have  well  marked  climatic  and  physical  differences,  and  this 
leads  to  an  assemblage  of  species  and  of  groups  which  are  suffi- 
ciently distinctive. 

L  Central  ami  Northern  Europe. 

This  sub-region,  which  may  perhaps  be  termed  the  "  European," 
is  zoologically  and  botanically  the  best  known  on  the  globe.  It 
can  be  pretty  accurately  defined,  as  bounded  on  the  south  by 
the  Pyrenees,  the  Alps,  the  Balkans,  the  Black  Sea,  and  the 
Caucasus  range ;  and  by  the  Ural  Mountains,  or  perhaps  more 
correctly  the  valley  of  the  Irtish  and  Caspian  Sea,  on  the  east ; 
while  Ireland  nnd  Iceland  are  its  furthest  outliers  in  the  west. 
To  the  north,  it  merges  so  gradually  into  the  Arctic  zone  that 
no  demarcation  is  possible.  The  great  extent  to  which  this 
sub-region  is  interpenetrated  by  the  sea,  and  the  prevalence 
of  westerly  winds  bringing  warmth  and  moisture  from  an  ocean 
influenced  by  the  gulf-stream,  give  it  a  climate  for  the  most 
part  genial,  aud  free  from  extremes  of  heat  and  cold.  It 
is  thus  broadly  distinguished  from  Siberia  and  Northern 
Asia  generally,  where  a  more  extreme  and  rigorous  climate 
prevails. 

The  whole  of  this  sub-region  is  well  watered,  being  peue- 
trated  by  rivers  in  every  direction ;  and  it  consists  mainly  of 
plains  and  undulating  country  of  moderate  elevation,  the  chief 
mountain  ranges  being  those  of  Scandinavia  in  the  north-west, 
and  the  extensive  alpine  system  of  Central  Europe.  But  these 
are  both  of  moderate  height,  and  a  very  small  portion  of  their 
surface  is  occupied  either  by  permanent  snow-fields,  or  by 
barren  uplands  inimical  to  vegetable  and  animal  life.    It  is,  in 
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fact,  to  these,  and  the  numerous  lesser  mountains  and  hills 
which  everywhere  diversify  the  surface  of  Kurope,  that  the 
variety  and  abundance  of  its  animal  life  is  greatly  due.  They 
afford  the  perennial  supplies  to  rivers,  and  furnish  in  their 
valleys  and  ever  varying  slopes,  stations  suited  to  every  form 
of  existence.  A  considerable  area  of  Central  Europe  is  oc- 
cupied by  uplands  of  moderate  elevation,  a  comparatively 
small  portion  being  flat  and  marshy  plains. 

Most  of  the  northern  and  much  of  the  central  portions  of 
Europe  are  covered  with  vast  forests  of  coniferous  trees ;  and 
these,  occupying  as  they  do  those  tracts  where  the  winter  is 
most  severe,  supply  food  and  shelter  to  many  animals  who  could 
not  otherwise  maintain  their  existence.  It  is  probable  that 
the  original  condition  of  the  greater  part,  if  not  the  whole,  of 
temperate  Europe,  except  the  flat  marshes  of  the  river  valleys 
and  the  sandy  downs  of  the  coast,  was  that  of  woodland  and 
forest,  mostly  of  deciduous  trees,  but  with  a  plentiful  admixture 
of  such  hardy  evergreens  as  holly,  ivy,  privet,  and  yew.  A 
sufficient  proportion  of  these  primeval  woods,  and  of  artificial 
plantations  which  have  replaced  them,  fortunately  remain,  to 
preserve  for  us  most  of  the  interesting  forms  of  life,  which 
were  developed  before  man  had  so  greatly  modified  the  surface 
of  the  earth,  and  so  nearly  exterminated  many  of  its  original 
tenants.  Almost  exactly  in  proportion  to  the  amount  of 
woodland  that  still  remains  in  any  part  of  Europe,  do  we 
find  (other  things  being  equal)  the  abundance  and  variety 
of  wild  animals;  a  pretty  clear  indication  that  the  original 
condition  of  the  country  was  essentially  that  of  a  forest,  a 
condition  which  only  now  exists  in  the  thinly  inhabited  regions 
of  the  north. 

Although  the  sub-region  we  are  considering  is,  for  its  extent 
and  latitude,  richly  peopled  with  animal  life,  the  number  of 
genera  altogether  peculiar  to  it  is  not  great.  There  are,  however, 
several  which  are  very  characteristic,  and  many  species,  both 
of  the  smaller  mammalia  and  of  birds,  are  wholly  restricted 
to  it. 

Mammalia. — The  genera  wholly  confined  to  this  sub-region  are 
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only  two.  Myogaie,  the  desman,  is  a  curious  long-snouted 
Insectivorous  animal  somewhat  resembling  the  water-rat  in  its 
habits.  There  are  two  species,  one  found  only  on  the  banks  of 
streams  in  the  French  Pyrenees,  the  other  on  the  great  rivers  of 
Southern  Russia.  The  other  peculiar  genus,  Rupicapra  (the 
chamois  of  the  Alps),  is  found  on  all  the  high  mountains  of 
Central  Europe.  Almost  peculiar  are  Spalax  (the  mole-rat) 
found  only  in  Eastern  Europe  and  Western  Siberia ;  and  Saiga, 
an  extraordinary  large- nosed  antelope  which  has  a  nearly 
similar  distribution.  Highly  characteristic  forms,  which  inhabit 
nearly  every  part  of  the  sub-region,  are,  Talpa  (the  mole), 
Erinaceus,  (the  hedgehog),  Sorex  (the  shrew),  Melts  (the  badger), 
Ursus  (the  bear),  Canis  (the  wolf  and  fox),  Mustela  (the  weasel), 
Lutra  (the  otter),  Arvicola  (the  vole),  Myoxus  (the  dormouse), 
and  Lepus  (the  hare  and  rabbit) ;  while  Bos  (the  wild  bull)  was, 
until  exterminated  by  man,  no  doubt  equally  characteristic- 
Other  genera  inhabiting  the  sub-region  will  be  found  in  the  list 
given  at  the  end  of  this  chapter. 

Birds. — It  is  difficult  to  name  the  birds  that  are  most  charac- 
teristic of  this  sub-region,  because  so  many  of  the  most  familiar 
and  abundant  are  emigrants  from  the  south,  and  belong  to 
groups  that  have  a  different  range.  There  is  perhaps  not  a 
single  genus  wholly  confined  to  it,  and  very  few  that  have  not 
equal  claims  to  be  placed  elsewhere.  Among  the  more  charac- 
teristic we  may  name  Turdus  (the  thrushes),  Sylvia  (the  war- 
blers), Panurus  (the  reedling)  Pants  (the  tits),  Anthus  (the 
pipits),  Motacilla  (the  wagtails),  which  are  perhaps  more  abun- 
dant here  than  in  any  other  part  of  the  world,  Emberiza  (the 
buntings),  Plectrophanes  (the  snow  buntings),  Passer  (the  house 
sparrows),  Loxia  (the  crossbills),  Linota  (the  linnets),  Pica  (the 
magpies),  Tetrao  (grouse),  Lagopus  (ptarmigan)  and  many  others. 

I  am  indebted  to  Mr.  H.  E  Dresser,  who  is  personally  ac- 
quainted with  the  ornithology  of  much  of  the  North  of  Europe, 
for  some  valuable  notes  on  the  northern  range  of  many  Euro- 
pean birds.  Those  which  are  characteristic  of  the  extreme 
Arctic  zone,  extending  beyond  70°  north  latitude,  and  toler- 
ably abundant,  are  two  falcons  (Falco  gyrfalco  and  F.  peregrinus) ; 
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the  rough-legged  buzzard  (A  rckibuteo  lagopus) ;  the  snowy  owl 
(Nyctca  scandiaca)  ;  the  raven  (Corvus  corns) ;  three  buntings 
{Emberiza  schamiculus,  Plectraphanes  nivalis  and  P.  calcarata)  ;  a 
lark  (Otocorys  alpestris)  ;  several  pipits,  the  most  northern  being 
Antfrns  cervinus;  a  wagtail  {Budytes  cinereocapilla) ;  a  dipper 
(Cinclus  melanogaster) ;  a  warbler  (Cyanecula  suecica) ;  the 
wheatear  (Saxicola  amanthc) ;  and  two  ptarmigans  (Lagopus 
albus  and  L.  salicctus).  Most  of  these  birds  are,  of  course,  only 
summer  visitors  to  the  Arctic  regions,  the  only  species  noted  as 
a  permanent  resident  in  East  Finmark  (north  of  latitude  70°) 
being  the  snow-bunting  {PUdrophanes  nivalis). 

The  birds  that  are  characteristic  of  the  zone  of  pine  forests, 
or  from  about  GL°  to  70°  north  latitude,  are  very  numerous,  and 
it  will  be  sufficient  to  note  the  genera  and  the  number  of 
species  (where  more  than  one)  to  give  an  idea  of  the  ornitho- 
logy of  this  part  of  Europe.  The  birds  of  prey  are,  Falco  (three 
species),  Astur  (two  species),  Buteo,  Pandion,  Sivrnia,  Bubo, 
Syrnium,  Asio,  Xyctala.  The  chief  Passerine  birds  are,  Corvus 
(two  species),  Pica,  Garrulus  (two  species),  Nucifraga,  Bomby- 
cilla,  Hirundo  (two  species),  Museicapa  (two  species),  Lanius, 
Sturnus,  Passer  (two  species),  Pyrrhula,  Carpoducus,  Loxia  (two 
species),  Pinicola,  Fringilla  (eight  species),  Ejnberiza  (live 
species),  Alaiula,  Anthus,  Turdus  (five  species),  Rutivilla,  Pratin- 
cola,  Accentor,  Sylvia  (four  species), H ypolais,  Iicgulus,Phylloscopvs 
(two  species),  Acroceplmlus,  Troglodytes,  and  Parus  (six  species). 
Woodpeckers  are  abundant,  Picus  (four  species),  Gecinus,  and 
Yunx.  The  kingfisher  (Almlo),  goatsucker  (Caprimulgus),  and 
swift  (Cypsdiis)  are  also  common.  The  wood-pigeon  (Columba) 
is  plentiful.  The  gallinaceous  birds  are  three  grouse,  Tetrao  (two 
species)  and  Bonam,  and  the  common  quail  (Coturnir). 

The  remaining  genera  and  species  of  temperate  or  north- 
European  birds,  do  not  usually  range  beyond  the  region  of 
deciduous  trees,  roughly  indicated  by  the  parallel  of  G0°  north 
latitude. 

Plate  J.  —  Illustrating  the  Zoology  of  Central  Europe. — 
Before  considering  the  distribution  of  the  other  classes  of 
vertebrata,  it  will  be  convenient  to  introduce  our  first  illustra- 
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tion,  which  represents  a  scene  in  the  Alps  of  Central  Europe, 
with  figures  of  some  of  the  most  characteristic  Mammalia 
and  Birds  of  this  sub-region.  On  the  left  is  the  badger 
(Meles  Taxus)  one  of  the  weasel  family,  and  belonging  to  a 
genus  which  is  strictly  Pal&'arctic.  It  abounds  in  Central  and 
Northern  Europe  and  also  extends  into  North  Asia,  but  is  repre- 
sented by  another  species  in  Thibet  and  by  a  third  in  Japan. 
The  elegantly-formed  creatures  on  the  right  are  chamois  [Hupi- 
capra  tragus),  almost  the  only  European  antelopes,  and  wholly 
confined  to  the  higher  mountains,  from  the  Pyrenees  to  the 
Carpathians  and  the  Caucasus.  The  chamois  is  the  only 
species  of  the  genus,  and  is  thus  perhaps  the  most  characteristic 
European  mammal.  Hie  bird  on  the  left,  above  the  badgers,  is 
the  Alpine  chough,  (Fregilus  pyrrhocorax).  It  is  found  in  the 
high  mountains  from  the  Alps  to  the  Himalayas,  and  is  allied 
to  the  Cornish  chough,  which  is  still  found  on  our  south- 
western coasts,  and  which  ranges  to  Abyssinia  and  North 
China.  The  Alpine  chough  differs  in  having  a  shorter  bill  of 
an  orange  colour,  and  vermilion  red  feet  as  in  the  other 
species.  In  the  foreground  are  a  pair  of  ruffs  (MacJietcs  pugnax) 
belonging  to  the  Scolopacidae  or  snipe  family,  and  most  nearly 
allied  to  the  genus  Tringa  or  sandpiper.  This  bird  is  remark- 
able for  the  fine  collar  of  plumes  which  adorns  the  males  in  the 
breeding  season,  when  they  are  excessively  pugnacious.  It  is 
the  only  species  of  its  genus,  and  ranges  over  all  Europe  and 
much  of  Northern  Asia,  migrating  in  the  winter  to  the  plains  of 
India,  and  even  down  the  east  coast  of  Africa  as  far  as  the 
Cape  of  Good  Hope ;  but  it  only  breeds  in  the  Palaearctic 
region,  over  the  greater  part  of  which  it  ranges. 

Reptiles  and  Amphibia. — There  are  no  genera  of  reptiles 
peculiar  to  this  sub-region.  Both  snakes  and  lizards  are  compara- 
tively scarce,  there  being  about  fourteen  species  of  the  former 
and  twelve  of  the  latter.  Our  common  snake  {Tropidonutus 
natrix)  extends  into  Sweden  and  North  Russia,  but  the  viper 
(Viperus  berus)  goes  further  north,  as  far  as  Archangel  (64°  N), 
and  in  Scandinavia  (67°  K),  and  is  the  most  Arctic  of  all  known 
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snakes.  Of  the  lizards,  Lacerta  stirpium  (the  sand  lizard)  has 
the  most  northerly  range,  extending  into  Poland  and  Northern 
Russia;  and  Anguis  fragilis  (the  blind  or  slow-worm)  has  almost 
an  equal  range. 

Amphibia,  being  more  adapted  to  a  northern  climate,  have 
acquired  a  more  special  development,  and  thus  several  forms 
are  peculiar  to  the  North  European  sub-region.  Most  remarkable 
is  Proteus,  a  singular  eel-like  aquatic  creature  with  small  legs, 
found  only  in  the  subterranean  lakes  in  Carniola  and  Carinthia ; 
Alytes,  a  curious  toad,  the  male  of  which  carries  about  the  eggs 
till  they  are  hatched,  found  only  in  Central  Europe  from 
France  to  the  east  of  Hungary ;  and  Pelodytes,  a  frog  found  only 
in  France.  Frogs  and  toads  are  very  abundant  all  over  Europe,  the 
common  frog  (Rana  temporaria)  extending  to  the  extreme  north. 
The  newts  (Triton)  are  also  very  abundant  and  widely  spread, 
though  not  ranging  so  far  north  as  the  frogs.  The  genera  Bom- 
binator  (a  toad-like  frog),  and  Hyla  (the  tree  frog)  are  also  com- 
mon in  Central  Europe. 

Freshwater  Fish. — Two  genera  of  the  perch  family  (Percidae)  are 
peculiar  to  this  sub-region, — Percarina,  a  fish  found  only  in  the 
river  Dniester,  and  Asprd,  confined  to  the  rivers  of  Central 
Europe.  Of  the  very  characteristic  forms  are,  Gasterosteus 
(stickle-back),  which  alone  forms  a  peculiar  family — Gasteros- 
teidae ;  Perca,  Acerina  and  Lucioperca,  genera  of  the  perch  family  ; 
Silurus,  a  large  fish  found  in  the  rivers  of  Cenrtal  Europe,  of 
the  family  Siluridae ;  Esox  (the  pike),  of  the  family  Esocidse ; 
Cyprinus  (carp),  Gobio  (gudgeon),  Leuciscm  (roach,  chub,  dace, 
&c),  Tinea  (tench),  Abramus  (bream),  Albumus  (bleak),  Cobitis 
(loach),  all  genera  of  the  family  Cyprinidas. 

Insects — Lepidoptera. —  No  genera  of  butterflies  are  actually 
confined  to  this  sub-region,  but  many  are  characteristic  of  it. 
Pamassius,  Aporia,  Leucophasia,  Colias,  Melitcea,  Argynnift 
Vanessa,  Limenitis,  and  Chionobas,  are  all  very  abundant  and 
widespread,  and  give  a  feature  to  the  entomology  of  most  of  the 
countries  included  in  it. 

Coleoptera. — This  sub-region  is  very  rich  in  Carabidae;  the 
genera  Elaphrus,  Nebria,  Carabtis,  Cychrus,  Pterostichus,  Aviara, 
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Trechwt  and  Perypkus  being  especially  characteristic.  Staphy- 
linidae  alx>und.  Among  Lamellicorns  the  genus  Aphodius  is 
most  characteristic.  Buprestidse  are  scarce  ;  Elateridse  more 
abundant.  Among  Malacoderms  Telephorus  and  Malachius  are 
characteristic.  Curculionidae  abound :  Otiarhyuchus,  Omias, 
Erirhinus,  Bayous,  Rhynchites  and  Ceuiorhynchus  being  very 
characteristic  genera.  Of  Longicorns  Callidium,  Dorcadion, 
Pogonochwrus,  Pachyta  and  Leptura  are  perhaps  the  best  re- 
presentatives. Donacia,  Crioceris,  Chrysomela,  and  Altica,  are 
typical  Phytophaga;  while  Coccinella  is  the  best  representa- 
tive of  the  Securipalpes. 

North  European  Islands. — The  British  Islands  are  known  to 
have  been  recently  connected  with  the  Continent,  and  their 
animal  productions  are  so  uniformly  identical  with  continental 
species  as  to  require  no  special  note.  The  only  general  fact  of 
importance  is,  that  the  number  of  species  in  all  groups  is  much 
less  than  in  continental  districts  of  equal  extent,  and  that  this 
number  is  still  farther  diminished  in  Ireland.  This  may  be 
accounted  for  by  the  smaller  area  and  less  varied  surface  of  the 
latter  island ;  and  it  may  also  be  partly  due  to  the  great  extent 
of  low  land,  so  that  a  very  small  depression  would  reduce  it 
to  the  condition  of  a  cluster  of  small  islands  capable  of  sup- 
porting a  very  limited  amount  of  animal  life.  Yet  further,  if 
after  such  a  submergence  had  destroyed  much  of  the  higher 
forms  of  life  in  Great  Britain  and  Ireland,  both  were  elevated  so 
as  to  again  form  part  of  the  Continent,  a  migration  would  com- 
mence by  which  they  would  be  stocked  afresh ;  but  this  migra- 
tion would  be  a  work  of  time,  and  it  is  to  be  expected  that 
many  species  would  never  reach  Ireland  or  would  find  its  exces- 
sively moist  climate  unsuited  to  them. 

Some  few  British  species  differ  slightly  from  their  continental 
allies,  and  are  considered  bv  many  naturalists  to  be  distinct. 
This  is  the  case  with  the  red  grouse  (Lagopus  scoticus)  among 
birds  ;  and  a  few  of  the  smaller  Passeres  have  also  been  found 
to  vary  somewhat  from  the  allied  forms  on  the  Continent,  show- 
ing that  the  comparatively  short  interval  since  the  glacial  period, 
and  the  slightly  different   physical  conditions  dependent  on 
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insularity,  have  sufficed  to  commence  the  work  of  specific 
modification.  There  are  also  a  few  small  land-shells  and  several 
insects  not  yet  found  elsewhere  than  in  Britain ;  and  even  one 
of  the  smaller  Mammalia — a  shrew  (Sorex  nuriiau).  These  facts 
are  all  readily  explained  by  the  former  union  of  these  islands 
with  the  Continent,  and  the  alternate  depressions  and  elevations 
which  are  proved  by  geological  evidence  to  have  occurred,  by 
which  they  have  been  more  than  once  separated  and  united 
again  in  recent  times.  For  the  evidence  of  this  elevation  and 
depression,  the  reader  may  consult  Sir  Charles  Lyell's  Antiquity 
of  Man. 

Iceland  is  the  only  other  island  of  importance  belonging  to 
this  sub-region,  and  it  contrasts  strongly  with  Great  Britain, 
both  in  its  Arctic  climate  and  oceanic  position.  It  is  situated 
just  south  of  the  Arctic  circle  and  considerably  nearer  Green- 
land than  Europe,  yet  its  productions  are  almost  wholly  European. 
The  only  indigenous  land  mammalia  are  the  Arctic  fox  (Canis 
laqopus),  and  the  polar  bear  as  an  occasional  visitant,  with  a 
mouse  (Mus  islandiciis),  said  to  be  of  a  peculiar  species.  Four 
species  of  seals  visit  its  shores.  The  birds  are  more  interesting. 
According  to  Professor  Newton,  uinety-five  species  have  been 
observed  ;  but  many  of  these  are  mere  stragglers.  There  are 
twenty-three  land,  and  seventy-two  aquatic  birds  and  waders. 
Four  or  five  are  peculiar  species,  though  very  closely  related  to 
others  inhabiting  Scandinavia  or  Greenland.  Only  two  or 
three  species  are  more  nearly  related  to  Greenland  birds  than  to 
those  of  Northern  Europe,  so  that  the  Palrearctic  character  of 
the  fauna  is  unmistakable.  The  following  lists,  compiled  from 
a  paper  by  Professor  Newton,  may  be  interesting  as  showing 
more  exactly  the  character  of  Icelandic  ornithology. 

1.  Peculiar  species. — Troglodijtes  borealis  (closely  allied 
to  the  common  wren,  found  also  in  the  Faroe  Islands) ;  Falco 
islandicus  (closely  allied  to  F,  gyrfalco);  Lagopus  islandorum 
(closely  allied  to  L.  rupestris  of  Greenland). 

2.  European  species  resident  in  Iceland. — Emberiza  nivalis, 
Corvus  cor  ax,  ffaliaetus  albicilla,  Rallus  aquaticus,  Hamuxtopus 
ostralegus,  Cygnm  ferw,  Mergvs  (two  species),  Phalacororax  (two 
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species),  Sula  bassana,  Larus  (two  species),  Stercorariics  catar- 
raetes,  Puffinus  anglorum,  Mergulus  alle,  Uria  (three  species), 
Aha  tor  da. 

3.  American  species  resident  in  Iceland. — Clangula  islandica, 
Histrionicus  torquatus. 

4.  Annual  visitants  from  Europe. — Turdus  iliacus,  Ruticilla 
tithys,  Saxicola  amanthe,  Motacilla  alba,  Anthus  ptratensU,  Linota 
linnria,  Chelidon  urbica,  Hirundo  rustica,  Falco  a:sa Ion,  Surnia 
nyctea,  Otus  brachyotus,  Charadriw  pluvialis,  JZgialites  hiaticula, 
Strepsilas  interpret,  Phalaropus  fulicarius,  Totanus  calidris, 
Limom  (species),  Tringa  (three  species),  Calidris  arenaria, 
Gallinago  media,  Kumenivs  pha-opus,  Ardea  cinerea,  Anser  (two 
species),  Bernicla  (two  species),  Anas  (four  species),  Fuligula 
marila,  Harelda  glacialis,  Somateria  mollissima,  (Edemia  nigra, 
Sterna  macrura,  Rissa  tridactyla,  Larus  luecopterus,  Stcrcorarius 
(two  species),  Fratcrcula  artica,  Colymbus  (two  species),  Podi- 
rept  cornutus. 

5.  Annual  visitant  from  Greenland. — Falco  candicans. 

6.  — Former  resident,  now  extinct. — Aim  impcnnis  (the 
great  auk). 

//. — Mcditerranea  n  Su  b-region . 

This  is  by  far  the  richest  portion  of  the  Paloearctic  region, 
for  although  of  moderate  extent  much  of  it  enjoys  a  climate  in 
which  the  rigours  of  winter  are  almost  unknown.  It  includes 
all  the  countries  south  of  the  Pyrenees,  Alps,  Balkans,  and 
Caucasus  mountains  ;  all  the  southern  shores  of  the  Mediter- 
ranean to  the  Atlas  range,  and  even  beyond  it  to  include  the 
extra-tropical  portion  of  the  Sahara ;  and  in  the  Nile  valley 
as  far  as  the  second  cataract.  Further  east  it  includes  the 
northern  half  of  Arabia  and  the  whole  of  Persia,  as  well  as 
Beluchistan,  and  perhaps  AfTghanistan  up  to  the  banks  of  the 
Indus.  This  extensive  district  is  almost  wholly  a  region  of 
mountains  and  elevated  plateaus.  On  the  west,  Spain  is 
mainly  a  table-land  of  more  than  2000  feet  elevation,  deeply 
penetrated  by  extensive  valleys  and  rising  into  lofty  moun- 
tain chains.    Italy,  Corsica,  Sardinia,  and  Sicily,  are  all  very 
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mountainous,  and  much  of  their  surface  considerably  elevated. 
Further  east  we  have  all  European  Turkey  and  Greece,  a 
mountain  region  with  a  comparatively  small  extent  of  level 
plain.     In  Asia  the  whole  country,  from  Smyrna  through 
Armenia  and  Persia  to  the  further  borders  of  Affghanistan,  is  a 
vast  mountainous  plateau,  almost  all  above  2000,  and  extensive 
districts  above  5000  feet  in  elevation.    The  only  large  tract  of 
low-land  is  the  valley  of  the  Euphrates.     There  is  also  some 
low-land  south  of  the  Caucasus,  and  in  Syria  the  valley  of  the 
Jordan.    In  North  Africa  the  valley  of  the  Nile  and  the  coast 
plains  of  Tripoli  and  Algiers  are  almost  the  only  exceptions  to 
the  more  or  less  mountainous  and  plateau-like  character  of  the 
country.    Much  of  this  extensive  area  is  now  bare  and  arid, 
and  often  even  of  a  desert  character ;  a  fact  no  doubt  due,  in 
great  part,  to  the  destruction  of  aboriginal  forests.    This  loss 
is  rendered  permanent  by  the  absence  of  irrigation,  and,  it  is 
also  thought,  by  the  abundance  of  camels  and  goats,  animals 
which  are  exceedingly  injurious  to  woody  vegetation,  and  are 
able  to  keep  down  the  natural  growth  of  forests.    Mr.  Marsh 
(whose  valuable  work  Man  and  Nature  gives  much  information 
on  this  subject)  believes  that  even  large  portions  of  the  African 
and  Asiatic  deserts  would  become  covered  with  woods,  and  the 
climate  thereby  greatly  improved,  were  they  protected  from 
these  destructive  domestic  animals,  which  are  probably  not 
indigenous  to  the  country.    Spain,  in  proportion  to  its  extent, 
is  very  barren ;  Italy  and  European  Turkey  are  more  woody  and 
luxuriant ;  but  it  is  perhaps  in  Asia  Minor,  on  the  range  of  the 
Taurus,  along  the  shores  of  the  Black  Sea,  and  to  the  south  of 
the  Caucasus  range,  that  this  sub-region  attains  its  maximum  of 
luxuriance  in  vegetation  and  in  animal  life.    From  the  Caspian 
eastward  extends  a  region  of  arid  plains  and  barren  deserts, 
diversified  by  a  few  more  fertile  valleys,  in  which  the  charac- 
teristic flora  and  fauna  of  this  portion  of  the  Palrearctic  region 
abounds.    Further  east  we  come  to  the  forests  of  the  Hindoo 
Koosh,  which   probably  form  the  limit  of  the  sub-region. 
Beyond  these  we  enter  on  the  Siberian  sub-region  to  the  north, 
and  on  the  outlying  portion  of  the  Oriental  region  on  the  south. 
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In  addition  to  the  territories  now  indicated  as  forming  part 
of  the  Mediterranean  sub-region,  we  must  add  the  group  of 
Canary  Islands  off  the  west  coast  of  Africa  which  seem  to  be 
nn  extension  of  the  Atlas  mountains,  and  the  oceanic  groups  of 
Madeira  and  the  Azores;  the  latter  about  1,000  miles  from  the 
continent  of  Europe,  yet  still  unmistakably  allied  to  it  both  in 
their  vegptable  and  animal  productions.  The  peculiarities  of  the 
faunas  of  these  islands  will  be  subsequently  referred  to. 

It  seems  at  first  sight  very  extraordinary,  that  so  large  and 
wide  a  sea  as  the  Mediterranean  should  not  separate  distinct 
faunas,  and  this  is  the  more  remarkable  when  we  find  how  very 
deep  the  Mediterranean  is,  and  therefore  how  ancient  we  may 
well  suppose  it  to  be.  Its  eastern  portion  reaches  a  depth  of 
2,100  fathoms  or  12,600  feet,  while  its  western  basin  is  about 
1,600  fathoms  or  9,600  feet  in  greatest  depth,  and  a  considerable 
area  of  both  basins  is  more  than  1,000  fathoms  deep.  But  a 
further  examination  shows,  that  a  comparatively  shallow  sea  or 
submerged  bank  incloses  Malta  and  Sicily,  and  that  on  the 
opposite  coast  a  similar  bank  stretches  out  from  the  coast  of 
Tripoli  leaving  a  narrow  channel  the  greatest  depth  of  which  is 
240  fathoms.  Here  therefore  is  a  broad  plateau,  which  an 
elevation  of  about  1,500  feet  would  convert  into  a  wide  extent 
of  land  connecting  Italy  with  Africa ;  while  the  same  elevation 
would  also  connect  Morocco  with  Spain,  leaving  two  extensive 
lakes  to  represent  what  is  now  the  Mediterranean  Sea,  and  afford- 
ing free  communication  for  land  animals  between  Europe  and 
North  Africa  That  such  a  state  of  things  existed  at  a  com- 
paratively recent  period,  is  almost  certain ;  not  only  because  a 
considerable  number  of  identical  species  of  mammalia  inhabit  the 
opposite  shores  of  the  Mediterranean,  but  also  because  numerous 
remains  of  three  species  of  elephants  have  been  found  in  caves 
in  Malta, — now  a  small  rocky  island  in  which  it  would  be  im- 
possible for  such  animals  to  live  even  if  they  could  reach  it. 
Remains  of  hippopotami  are  also  found  at  Gibraltar,  and  many 
other  animals  of  African  types  in  Greece ;  all  indicating  means 
of  communication  between  South  Europe  and  North  Africa  which 
no  longer  exist.    (See  Chapter  VI.  pp.  113 — 115.) 
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Mammalia. — There  are  a  few  groups  of  Pala?arctic  Mammalia 
that  are  peculiar  to  this  sub-region.  Such  are,  Damn,  the 
fallow  deer,  which  is  now  found  only  in  South  Europe  and  North 
Africa;  Psammomys,  a  peculiar  genus  of  Murida?,  found  only  in 
Egypt  and  Palestine  ;  while  Ctenodartylus,  a  rat-like  animal 
classed  in  the  South  American  family  Oetodontida?,  inhabits 
Tripoli  Among  characteristic  genera  not  found  in  other  sub- 
regions,  are,  Dy&opes,  a  bat  of  the  family  Noctilionida?;  Macrm- 
celides,  the  elephant  shrew,  in  North  Africa ;  Genetla,  the 
civet,  in  South  Europe ;  Herpcdes,  the  ichneumon,  in  North 
Africa  and  (?)  Spain;  Hyana,  in  South  Europe  ;  Gazella,  Oryx, 
Alcrphahis,  and  Addax,  genera  of  antelopes  in  North  Africa 
and  Palestine;  Hyra.r,  in  Syria:  and  Hyxtrix,  the  porcupine, 
in  South  Europe.  P»esides  these,  the  camel  and  the  horse 
were  perhaps  once  indigenous  in  the  eastern  parts  of  the  sub- 
region  ;  and  a  wild  sheep  (Oris  mvsnum)  still  inhabits  Sardinia, 
Corsica,  and  the  mountains  of  the  south-east  of  Spain.  The 
presence  of  the  large  feline  animals — such  as  the  lion,  the 
leopard,  the  serval,  and  the  hunting  leopard — in  North  Africa, 
together  with  several  other  quadrupeds  not  found  in  Europe, 
have  been  thought  by  some  naturalists  to  prove,  that  this  dis- 
trict should  not  form  part  of  the  Pahearctic  region.  No  doubt 
several  Ethiopian  groups  and  species  have  entered  it  from  the 
south,  but  the  bulk  of  its  Mammalia  still  remains  Pahearctic, 
although  several  of  the  species  have  Asiatic  rather  than  Euro- 
pean aflinities.  The  Macaats  innvvs  is  allied  to  an  Asiatic 
rather  than  an  African  group  of  monkeys,  and  thus  denotes  an 
Oriental  affinity.  Ethiopian  affinity  is  apparently  shown  by  the 
three  genera  of  antelopes,  by  Herpetic*,  and  by  Maeroseelides ;  but 
our  examination  of  the  Miocene  fauna  has  shown  that  these  were 
probably  derived  from  Europe  originally,  and  do  not  form  any 
part  of  t  he  truly  indigenous  or  ancient  Ethiopian  fauna.  Against 
these,  however,  we  have  the  occurrence  in  North  Africa  of 
such  purely  Palrcarcticand  non-Ethiopian  genera  as  Ursus,Melcs, 
Pvtorius,  Svs,  Cervw,  Dama,  Capra,  Alactaga ;  together  with 
actual  European  or  West  Asiatic  species  of  Cam's,  Genrtta,  Felts, 
Pidorius,  Lutra,  many  bats,  Sorer,  Croridura,  Crossapus,  Eystrix, 
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Dipus,  LepuB,  and  Mm.  It  is  admitted  that,  as  regards  every 
other  group  of  animals,  North  Africa  is  Palaearctic,  and  the 
above  enumeration  shows  that  even  in  Mammalia,  the  inter- 
mixture of  what  are  now  true  Ethiopian  types  is  altogether 
insignificant.  It  must  be  remembered,  also,  that  the  lion 
inhabited  Greece  even  in  historic  times,  while  large  carnivora 
were  contemporary  with  man  all  over  Central  Europe. 

Birds— So  many  of  the  European  birds  migrate  over  large 
portions  of  the  region,  and  so  many  others  have  a  wide  perma- 
nent range,  that  we  cannot  expect  to  find  more  than  a  few 
genera,  consisting  of  one  or  two  species,  each,  confined  to  a  sub- 
region  ;  and  such  appear  to  be,  Lusciniola  and  Pyrophtlialma, 
genera  of  Sylviidse.  But  many  are  characteristic  of  this,  as 
compared  with  other  Pahnearctic  sub-regions ;  such  as,  Bradyp- 
tctus,  Aedon,  Dromolva,  and  Cerconiela,  among  Sylviidne;  Crate- 
ropus  and  Malaeocsrcus,  among  Timaliidae ;  Telophonus  among 
Laniidre;  Certhilauda  and  Mirafra  among  larks;  Pastor  among 
starlings;  Upupa,  the  hoopoe;  Halycon  and  Ceryle  among 
kingfishers;  Turnix  and  Cacrabis  among  Gallinae,  and  the 
pheasant  as  an  indigenous  bird ;  together  with  Gyp*,  Vultur  and 
Neophron,  genera  of  vultures.  In  addition  to  these,  almost  all 
our  summer  migrants  spend  their  winter  in  some  part  of  this 
favoured  land,  mostly  in  North  Africa,  together  with  many 
species  of  Central  Europe  that  rarely  or  never  visit  us.  It 
follows,  that  a  large  proportion  of  all  the  birds  of  Europe  and 
Western  Asia  are  to  be  found  in  this  sub-region,  as  will  be  seen 
by  referring  to  the  list  of  the  genera  of  the  region.  Palestine 
is  one  of  the  remote  portions  of  this  region  which  has  been 
well  explored  by  Canon  Tristram,  and  it  may  be  interesting  to 
give  his  summary  of  the  range  of  the  birds.  We  must  bear 
in  mind  that  the  great  depression  of  the  Dead  Sea  has  a  tropical 
climate,  which  accounts  for  the  presence  here  only,  of  such  a 
tropical  form  as  the  sun-bird  (Nertarinea  osea). 

The  total  number  of  the  birds  of  Palestine  is  322,  and  of 
these  no  less  than  260  are  European,  at  once  settling  the  question 
of  the  general  affinities  of  the  fauna.  Of  the  remainder  eleven 
belong  to  North  and  East  Asia,  four  to  the  Red  Sea,  and  thirty- 
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one  to  East  Africa,  while  twenty-seven  are  peculiar  to  Palestine. 
It  is  evident  therefore  that  an  unusual  number  of  East  African 
birds  have  extended  their  range  to  this  congenial  district,  but 
most  of  these  are  desert  species  and  hardly  true  Ethiopians, 
and  do  not  much  interfere  with  the  general  Palsearctic  character 
of  the  whole  assemblage.  As  an  illustration  of  how  wide-spread 
are  many  of  the  Pala?arctic  forms,  we  may  add,  that  seventy- 
nine  species  of  land  birds  and  fifty-five  of  water  birds,  are  com- 
mon to  Palestine  and  Britain.  The  Oriental  and  Ethiopian 
genera  Pycnonotiis  and  Nedarinea  are  found  here,  while  Bessomis 
and  Dromolcca  are  characteristically  Ethiopian.  Almost  all  the 
other  genera  are  Pala?arctic 

Persia  is  another  remote  region  generally  associated  with  the 
idea  of  Oriental  and  almost  tropical  forms,  but  which  yet  undoubt- 
edly belongs  to  the  Palsearctic  region.  Mr.  Blanford's  recent 
collections  in  this  country,  with  other  interesting  information,  is 
summarised  in  Mr.  Elwes's  paper  on  the  "  Geographical  Distri- 
bution of  Asiatic  Birds"  (Proc.  Zool.  Sor.  1873,  p.  647).  No  less 
than  127  species  are  found  also  in  Europe,  and  thirty-seven 
others  belong  to  European  genera;  seven  are  allied  to  birds  of 
Central  Asia  or  Siberia,  and  fifteen  to  those  of  North-East  Africa, 
while  only  three  are  purely  of  Indian  affinities.  This  shows  a 
preponderance  of  nearly  nine-tenths  of  Palsearctic  forms,  which 
is  fully  as  much  as  can  be  expected  in  any  country  near  the 
limits  of  a  great  region. 

Reptiles  and  Amphibia. — The  climatal  conditions  being  here 
more  favourable  to  these  groups,  and  the  genera  being  often  of 
limited  range,  we  find  some  peculiar,  and  several  very  interesting 
forms.  Skineehis,  a  genus  of  Colubrine  snakes,  is  found  only  in 
South  Europe ;  Trogonophis,  one  of  the  Amphisbsenians — 
curious  snake-like  lizards — is  known  only  from  North  Africa ; 
Psammosaurus,  belonging  to  the  water  lizards  (Varanidre)  is 
found  in  North  Africa  and  North- West  India  ;  Psammodromus, 
a  genus  of  Lacertida?,  is  peculiar  to  South  Europe  ;  Hyalo&aurns, 
belonging  to  the  family  Zonurida?,  is  a  lizard  of  especial  in- 
terest, as  it  inhabits  North  Africa  while  its  nearest  ally  is  the 
Ophutaums  or  "  glass  snake  "  of  North  America  ;  the  family  of 
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the  seiuks  is  represented  by  Seine  us  found  iu  North  Africa  and 
Arabia.  Besides  these  Seps,  a  genus  of  sand  lizards  (Sepidaj)  and 
Agama,  a  genus  of  Agamidie,  are  abundant  and  characteristic. 

Of  Amphibia  we  have  Seiranota,  a  genus  of  salamanders 
found  only  in  Italy  and  Daluiatia;  Chwglossa,  in  Portugal,  and 
Geotriton,  in  Italy,  belonging  to  the  same  family,  are  equally 
peculiar  to  the  sub-region. 

Frcsfiwater  Fish,— One  of  the  most  interesting  is  Tellia,  a 
genus  of  Cyprinodontidaa  found  only  in  alpine  pools  in  the 
Atlas  mountaius.  Paraph  oxivius,  found  in  South- East  Europe, 
and  Chondrostoma,  in  Europe  and  Western  Asia,  genera  of  Cypri- 
mida?,  seem  almost  peculiar  to  this  sub-region. 

Insects — Lepidoplera. — Two  genera  of  butterflies,  Thais  and 
Doritis,  are  wholly  confined  to  this  sub-region,  the  former 
ranging  over  all  Southern  Europe,  the  latter  confined  to  Eastern 
Europe  and  Asia  Minor.  Anthocharis  aud  Zegris  are  very  cha- 
racteristic of  it,  the  latter  only  extending  into  South  Russia, 
while  Datuiis,  Charaucs,  and  Lilythea  are  tropical  genera  un- 
known in  other  parts  of  Europe. 

Colcoptera. — This  sub-region  is  very  rich  in  many  groups  of 
Coleoptera,  of  which  a  ft* w  only  can  be  noticed  here.  Among 
Carabidse  it  possesses  Procerus  and  Procrustes,  almost  exclusively, 
while  Brachinus,  Cymindis,  Lebia,  Graphipterus,  Scarites,  Chias- 
mus, Calathus,  and  many  others,  are  abundant  and  characteristic. 
Among  Lamellicorns — Copridae,  Glaphyridae,  Melolonthidae,  and 
Cetoniidae  abound.  Buprestida?  are  plentiful,  the  genera  Julodis, 
Aemozodera,  Buprestu,  and  Sphenoptera  being  characteristic. 
Among  Malacoderms — Cebrionidae,  Lanipyridie,  and  Malachiidffl 
abound.  The  Tenebrioid  Heteromera  are  very  varied  and  abun- 
dant, and  give  a  character  to  the  sub-region.  The  Mylabridae, 
Cantharidoe,  and  (Edemeridas  are  also  characteristic.  Of  the 
immense  number  of  Curculionidas — Thylacites,  Bracnyccrus, 
Lixus,  and  Acallcs  may  be  mentioned  as  among  the  most  pro- 
minent. Of  Longicorns  there  are  few  genera  especially  cha- 
racteristic, but  perhaps  Prinobius,  Purpuric*  uus,  Hcsperophams, 
and  Paivicna  are  most  so.  Of  the  remaining  families,  we  may 
mention  Clythridae,  Hispidae,  and  Cassididse  as  being  abundant 
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The  Mediterranean  and  Atlantic  Islands.— The  various  islands 
of  the  Mediterranean  are  interesting  to  the  student  of  geo- 
graphical distribution  as  affording  a  lew  examples  of  local  species 
of  very  restricted  range,  but  as  a  rule  they  present  us  with 
exactly  the  same  forms  as  those  of  the  adjacent  mainland.1 
Their  peculiarities  do  not,  therefore,  properly  come  within  the 
scope  of  this  work.  The  islands  of  the  Atlantic  Ocean  belong- 
ing to  this  sub-region  are,  from  their  isolated  position  and  the 
various  problems  they  suggest,  of  much  more  interest,  and  their 
natural  history  has  been  carefully  studied.  We  shall  therefore 
give  a  short  account  of  their  peculiar  features. 

Of  the  three  groups  of  Atlantic  islands  belonging  to  this  sub- 
region,  the  Canaries  ore  nearest  to  the  Continent,  some  of  the 
islands  being  only  about  fifty  miles  from  the  coast  of  Africa. 
They  are,  however,  separated  from  the  mainland  by  a  very  deep 
channel  (more  than  5,000  feet),  as  shown  on  our  general  map. 
The  islauds  extend  over  a  length  of  300  miles  ;  they  are  very 
mountainous  and  wholly  volcanic,  and  the  celebrated  peak  of 
Teneriffe  rises  to  a  height  of  more  than  12,000  feet.  The  small 
Madeira  group  is  about  400  miles  from  the  coast  of  Morocco 
and  600  from  the  southern  extremity  of  Portugal;  and  there  is 
a  depth  of  more  than  12,000  feet  between  it  and  the  continent. 
The  Azores  are  nearly  1,000  miles  west  of  Lisbon.  They  are 
quite  alone  in  mid-Atlantic,  the  most  westerly  islands  being 
nearer  Newfoundland  than  Europe,  and  are  surrounded  by  ocean 
depths  of  from  12,000  to  18,000  feet.  It  will  be  convenient  to 
take  these  islands  first  in  order. 

Azores. — Considering  the  remoteness  of  this  group  from  every 
other  land,  it  is  surprising  to  find  as  many  as  fifty-three  species 
of  birds  inhabiting  or  visiting  the  Azores ;  and  still  more  to 

1  Malta  is  interesting  as  forming  a  resting-place  for  migratory  birds,  while 
crossing  the  Mediterranean.  It  hits  only  eight  land  and  three  aquatic  birds 
which  are  permanent  residents  ;  yet  no  less  thun  278  species  have  been 
recorded  by  Mr.  E.  A.  Wright  as  visiting  or  passing  over  it,  comprising  a 
large  proportion  of  the  European  migratory  birds.  The  following  are  the 
permanent  residents  :  Cerchnti*  tinnunculus,  Strix  flammea,  Pauer  talicicola, 
Emlxrua  miliaria,  Corvu*  morudula,  Monticola  cyanta,  Sylvia  conspicillata, 
Cohimba  hvia,  Pvjfinus  cinerevt,  P.  an  g  I  or  urn,  Thalatndroma  pelagic*. 
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find  that  they  are  of  I'aheaictic  genera  and,  with  one  exception, 
all  of  species  found  either  in  Europe,  North  Africa,  Madeira, 
or  the  Canaries.  The  exception  is  a  bullfinch,  peculiar  to  the 
islands,  but  closely  allied  to  a  European  species.  Of  land  birds 
there  are  twenty-two,  belonging  to  twenty-one  genera,  all  Euro- 
pean. These  genera  are  Cerchneis,  Buteo,  Asio,  Strix,  Tardus, 
Oriohis,  ErUhacus,  Sylvia,  Rtyuius,  Saxicda,  Mot  a  cilia,  Plec- 
tropkanesy  Fringilla,  Pyrrhvla,  Serinus,  Stunuta,  Picas, 
Upupa,  Columba,  Caccabix,  and  Coturnix.  Besides  the  bull- 
finch (Pyrrhvla)  other  species  show  slight  differences  from  their 
European  allies,  but  not  such  as  to  render  them  more  than 
varieties.  The  only  truly  indigenous  mammal  is  a  bat  of  a 
European  species.  Nine  butterflies  inhabit  the  Azores ;  eight 
of  them  are  European  species,  one  North  American.  Of  beetles 
212  have  been  collected,  of  which  no  less  than  175  are  Euro- 
p3an  species ;  of  the  remainder,  nineteen  are  found  in  the 
Canaries  or  Madeira,  three  in  South  America,  while  fourteen 
are  peculiar  to  the  islands. 

Now  these  facts  (for  which  we  are  indebted  to  Mr.  Godman's 
Natural  History  of  the  Azores)  are  both  unexpected  and  exceed- 
ingly instructive.  In  most  other  cases  of  remote  Oceanic 
islands,  a  much  larger  proportion  of  the  fauna  is  endemic,  or 
consists  of  peculiar  species  and  often  of  peculiar  geuera;  as  is 
well  shown  by  the  case  of  the  Galapagos  and  Juan  Fernandez, 
both  much  nearer  to  a  continent  and  both  containing  peculiar 
genera  and  species  of  birds.  Now  we  know  that  the  cause  and 
meaning  of  this  ditference  is,  that  in  the  one  case  the  original 
immigration  is  very  remote  and  has  never  or  very  rarely  been 
repeated,  so  that  under  the  unchecked  influence  of  new  condi- 
tions of  life  the  species  have  become  modified  ;  in  the  other 
case,  either  the  original  immigration  has  been  recent,  or  if  remote 
has  been  so  frequently  repeated  that  the  new  comers  have  kept 
up  the  purity  of  the  stock,  and  have  not  allowed  time  for  the 
new  conditions  to  produce  the  effect  we  are  sure  they  would  in 
time  produce  if  not  counteracted.  For  Mr.  Godman  tells  us 
that  many  of  the  birds  are  modified— instancing  the  gold-crested 
wren,  blackcap,  and  rock  dove — and  he  adds,  that  the  modifica- 
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tiou  all  tends  in  one  direct  iou — to  produce  a  more  sombre 
plumage,  a  greater  strength  of  feet  and  legs,  and  a  more  robust 
bill.  We  further  find,  that  four  of  the  land-birds,  including  the 
oriole,  snow-bunting,  and  hoopoe,  are  not  resident  birds,  but 
straggle  accidentally  to  the  islands  by  stress  of  weather;  and 
we  are  told  that  every  year  some  fresh  birds  are  seen  after 
violent  storms.  Add  to  this  the  fact,  that  the  number  of 
species  diminishes  in  the  group  as  we  go  from  east  to  west,  and 
that  the  islands  are  subject  to  fierce  and  frequent  storms 
blowing  from  every  point  of  the  compass, — and  we  have  all  the 
facts  requisite  to  enable  us  to  understand  how  this  remote 
archipelago  has  become  stocked  with  animal  life  without  ever 
probably  being  much  nearer  to  Europe  than  it  is  now.  For 
the  islands  are  all  volcanic,  the  only  stratified  rock  that  occurs 
being  believed  to  be  of  Miocene  date. 

Madeira  and  the  Canaries. — Coming  next  to  Madeira,  we  find 
the  number  of  genera  of  land  birds  has  increased  to  twenty-eight, 
of  which  seventeen  are  identical  with  those  of  the  Azores.  Some 
of  the  commonest  European  birds — swallows,  larks,  sparrows, 
linnets,  goldfinches,  ravens,  and  partridges,  are  among  the  addi- 
tions. A  gold-crested  warbler,  Regulus  Maderensis,  aud  a  pigeon, 
Columba  Trocaz,  are  peculiar  to  Madeira. 

In  the  Canaries  we  find  that  the  birds  have  again  very  much 
increased,  there  being  more  than  fifty  genera  of  land  birds ;  but 
the  additions  are  wholly  European  in  character,  and  almost  all 
common  European  species.  We  find  a  few  more  peculiar  spe- 
cies (five),  while  some  others,  including  the  wild  canary,  are 
common  to  all  the  Atlantic  Islands  or  to  the  Canaries  and 
Madeira  Here,  too,  the  only  indigenous  mammalia  are  two 
European  species  of  bats. 

Land  Shells. — The  land  shells  of  Madeira  offer  us  an  instruc- 
tive contrast  to  the  birds  of  the  Atlantic  Islands.  About  fifty- 
six  species  have  been  found  in  Madeira,  and  forty-two  in  the  small 
adjacent  island  of  Porto  Santo,  but  only  twelve  are  common  to 
both,  and  all  or  almost  all  are  distinct  from  their  nearest  allies 
in  Europe  and  North  Africa.  Great  numbers  of  fossil  shells 
are  also  found  in  deposits  of  the  Newer  Pliocene  period ;  and 
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although  these  comprise  many  fresh  species,  the  two  faunas  and 
that  of  the  continent  still  remain  almost  as  distinct  from  each 
other  as  before.  It  lias  been  already  stated  (p.  31)  that  the 
means  by  which  land  mollusca  have  been  carried  across  arms 
of  the  sea  are  unknown,  although  several  modes  may  be 
suggested ;  but  it  is  evidently  a  rare  event,  requiring  some 
concurrence  of  favourable  conditions  not  always  present.  The 
diversity  and  specialization  of  the  forms  of  these  animals  is, 
therefore,  easily  explained  by  the  fact,  that,  once  introduced 
they  have  been  left  to  multiply  under  the  influence  of  a  variety 
of  local  conditions,  which  inevitably  lead,  in  the  course  of  ages, 
to  the  formation  of  new  varieties  and  new  species. 

Cdeoptera. — The  beetles  of  Madeira  and  the  Canaries  have 
been  so  carefully  collected  and  examined  by  Mr.  T.  V.  Wollaston, 
and  those  of  the  Azores  described  and  compared  by  Mr.  Crotch, 
and  they  illustrate  so  many  curious  points  in  geographical  dis- 
tribution, that  it  is  necessary  to  give  some  account  of  them.  No 
less  than  1,480  species  of  beetles  have  been  obtained  from  the 
Canaries  and  Madeira,  only  3G0  of  which  are  European,  the 
remainder  being  peculiar  to  the  islands.  The  Canaries  are 
inhabited  by  a  little  over  1,000  species,  Madeira  by  about  700, 
while  240  are  common  to  both  ;  but  it  is  believed  that  many  of 
these  have  been  introduced  by  man.  In  the  Azores,  212  species 
have  been  obtained,  of  which  J  75  are  European  ;  showing,  as  in 
the  birds,  a  closer  resemblance  to  the  European  fauna  than  in 
the  other  islands  which,  although  nearer  to  the  continent,  otter 
more  shelter  and  are  situated  in  a  less  tempestuous  zone.  Of 
the  non- European  species  in  the  Azores,  19  are  found  also  in 
the  other  groups  of  islands,  14  are  peculiar,  while  3  are  American. 
Of  the  European  species,  132  are  found  also  in  the  other  Atlantic 
islands,  while  43  have  reached  the  Azores  only.  This  is  inter- 
esting as  showing  to  how  great  an  extent  the  same  insects 
reach  all  the  islands,  notwithstanding  the  difference  of  latitude 
and  position  ;  and  it  becomes  of  great  theoretical  importance, 
when  we  find  how  many  extensive  families  and  genera  are  alto- 
gether absent. 

The  Madeira  group  has  been  more  thoroughly  explored  than 
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any  other,  and  its  comparatively  remote  situation,  combined  with 
its  luxuriant  vegetation,  have  been  favourable  to  the  develop- 
ment and  increase  of  the  peculiar  forms  which  characterize  all 
the  Atlantic  islands  in  a  more  or  less  marked  degree.  A  con- 
Nider.it  ion  of  some  of  its  peculiarities  will,  therefore,  best  serve 
to  show  the  lx»aring  of  the  facts  presented  by  the  insect  fauna  of 
the  Atlantic  islands,  on  the  genera]  laws  of  distribution.  The 
711  species  of  beetles  now  known  from  the  Madeira  group, 
belong  to  236  genera ;  and  no  less  than  44  of  these  genera  are 
not  European  but  are  peculiar  to  the  Atlantic  islands.  Most  of 
them  are,  however,  closely  allied  to  European  genera,  of  which 
they  are  evidently  modifications.  A  most  curious  general  feature 
presented  by  the  Madeiran  beetles,  is  the  total  absence  of  many 
whole  families  and  large  genera  abundant  in  South  Europe. 
Such  are  the  Cieindelida',  or  tiger  beetles ;  the  Melolonthidcc,  or 
chafers ;  the  Cetoniidie,  or  rose-chafers ;  the  Eumolpida?  and 
(  ialerucidiv,  large  families  of  Phytophagous,  or  leaf-eating  beetles; 
and  also  the  extensive  groups  of  Elateriihe  and  Buprestid.e, 
which  are  each  represented  by  but  one  minute  species.  Of 
extensive  genera  abundant  in  South  Europe,  but  wholly  absent 
in  Madeira,  are  Carabus,  Kkizotroyus,  LampyrU,  and  other 
genem  of  Malacoderms;  Otiorhyachus,  Brachycerus,  and  20 
other  genera  of  Cureulionidie,  comprising  more  than  300  South 
European  and  North  African  species ;  Pimclia,  Tentyra,  B!a}>*, 
and  18  other  genera  of  Heteromera,  comprising  about  550  species 
in  South  Europe  and  North  Africa ;  and  Timarcha,  containing 
.   44  South  European  and  North  African  species. 

Another  most  remarkable  feature  of  the  Madeiran  Coleoptera 
is  the  unusual  prevalence  of  apterous  or  wingless  insects.  This 
is  especially  the  case  with  groups  which  are  confined  to  the 
Atlantic  islands,  many  of  which  consist  wholly  of  wingless 
species ;  but  it  also  affects  the  others,  no  less  than  twenty-two 
genera  which  are  usually  or  sometimes  winged  in  Europe,  having 
only  wingless  species  in  Madeira  ;  and  even  the  same  species 
which  is  winged  in  Europe  becomes,  in  at  least  three  cases, 
wingless  in  Madeira/without  any  other  perceptible  change  having 
taken  place.    But  there  is  another  most  curious  fact  noticed  by 
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Mr.  ^'ollaston ;  that  those  species  which  possess  wings  in 
Madeira,  often  have  them  rather  larger  than  their  allies  in 
Europe.  These  two  facts  were  connected  by  Mr.  Darwin,  who 
suggested  that  flying  insects  are  much  more  exposed  to  be 
blown  out  to  sea  and  lost,  than  those  which  do  not  fly  (and  Mr. 
Wollaston  had  himself  supposed  that  the  "stormy  atmosphere'' 
of  Madeira  had  something  to  do  with  the  matter) ;  so  that  the 
most  frequent  fliers  would  be  continually  weeded  out,  while  the 
more  sluggish  individuals,  who  either  could  not  or  would  not 
fly,  remained  to  continue  the  race  ;  and  this  process  going  on  from 
generation  to  generation,  would,  on  the  well-ascertained  princi- 
ples of  selection  and  abortion  by  disuse,  in  time  lead  to  the 
entire  loss  of  wings  by  those  insects  to  whom  wings  were  not  a 
necessity.  But  those  whose  wings  were  essential  to  their  exist- 
ence would  be  acted  upon  in  another  way.  All  these  must  fly 
to  obtain  their  food  or  provide  for  their  offspring,  and  those  that 
flew  best  would  be  best  able  to  battle  with  the  storms,  and  keep 
themselves  safe,  and  thus  those  with  the  longest  and  most 
powerful  wings  would  be  preserved.  If  however  all  the  indi- 
viduals of  the  species  were  too  weak  on  the  wing  to  resist  the 
storms,  they  would  soon  become  extinct.1 

Now  this  explanation  of  the  facts  is  not  only  simple  and 
probable  in  itself,  but  it  also  serves  to  explain  in  a  remarkable 
manner  some  of  the  peculiarities  and  deficiencies  of  the  Madeiran 
insect  fauna,  in  harmony  with  the  view  (supported  by  the  distri- 
bution of  the  birds  and  land  shells,  and  in  particular  by  the 
immigrant  birds  and  insects  of  the  Azores)  that  all  the  insects 
have  been  derived  from  the  continent  or  from  other  islands,  by 

1  A  remarkable  confirmation  of  this  theory,  is  furnished  in  the  Report  to 
the  Royal  Society  of  the  naturalist  to  the  Kerguelen  Island,  "  Transit  Expe- 
dition " — the  Rev.  A.  E.  Eaton.  Insects  were  assiduously  colleete d,  and  it 
was  found  that  almost  all  were  either  completely  apterous,  or  had  greatly 
abbreviated  wings.  The  only  moth  found,  several  flies,  and  numerous  beetles, 
were  alike  incapable  of  flight.  As  this  island  is  subject  to  violent,  and 
almost  perpetual  gales,  even  in  the  finest  season,  the  meaning  of  the  extra- 
ordinary loss  of  wings  in  almost  all  the  insects,  can,  in  this  case,  hardly  be 
misunderstood. 
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immigration  across  the  ocean,  in  various  ways  and  during  a  long 
period.  These  deficiencies  are,  on  the  other  hand,  quite  incon- 
sistent with  the  theory  (still  held  by  some  entomologists)  that 
a  land  communication  is  absolutely  necessary  to  account  for 
the  origin  of  the  Madeiran  fauna. 

First,  then,  we  can  understand  how  the  tiger-beetles  (Cicinde- 
lidai)  are  absent ;  since  they  are  insects  which  have  a  short  weak 
flight,  but  yet  to  whom  flight  is  necessary.  If  a  few  had  been 
blown  over  to  Madeira,  they  would  soon  have  become  exter- 
minated. Tiie  same  tiling  applies  to  the  Melolonthidae,  Ceto- 
niidai,  Eumolpidee,  and  Galerucida?, — all  flower  and  foliage- 
haunting  insects,  yet  bulky  and  of  comparatively  feeble  powers 
of  flight.  Again,  all  the  large  genera  abundant  in  South  Europe, 
which  have  been  mentioned  above  as  absent  from  Madeira,  are 
wholly  apterous  (or  without  wings),  and  thus  their  absence  is  a 
most  significant  fact  ;  for  it  proves  that  in  the  case  of  all  insects 
of  moderate  size,  flight  was  essential  to  their  reaching  the  island, 
which  could  not  have  been  the  case  had  there  been  a  land  con- 
nection. There  are,  however,  one  or  two  curious  exceptions  to 
th°  absence  of  these  wholly  apterous  European  genera  in  Madeira, 
and  as  in  each  case  the  reason  of  their  being  exceptions  can 
be  pointed  out,  they  are  eminently  exceptions  that  prove  the 
rule.  Two  of  the  apterous  species  common  to  Europe  and 
Madeira  are  found  always  in  ants'  nests ;  and  as  ants,  when 
winged,  fly  in  great  swarms  and  are  carried  by  the  wind  to 
great  distances,  they  may  have  conveyed  the  miuute  eggs  of 
these  very-  small  beetles.  Two  European  species  of  Blaps 
occur  in  Madeira,  but  these  are  house  beetles,  and  are  admitted 
to  have  been  introduced  by  man.  There  are  also  three  species 
of  Md&e,  of  which  two  aie  European  and  one  peculiar. 
These  are  large,  sluggish,  wingless  insects,  but  they  have  a 
most  extraordinary  and  exceptional  metamorphosis,  the  lame 
in  the  first  state  being  minute  active  insects  parasitic  on  bees, 
and  thus  easily  conveyed  across  the  ocean.  This  case  is  most 
suggestive,  as  it  accounts  for  what  would  be  otherwise  a  difficult 
anomaly.  Another  case,  not  quite  so  easily  explained,  is  that 
of  the  genus  AcalU*,  which  is  very  abundant  in  all  the  Atlantic 
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islands  and  also  occurs  in  South  Europe,  but  is  always  apterous. 
It  is  however  closely  allied  to  another  genus,  Cryptorhynchus, 
which  is  apterous  in  some  species,  winged  in  others.  We  may 
therefore  well  suppose  that  the  ancestors  of  Acallcs  were  once  in 
the  same  condition,  and  that  some  of  the  winged  forms  reached 
Madeira,  the  genus  having  since  become  wholly  apterous. 

We  may  look  at  this  curious  subject  in  another  way.  The 
Coleoptera  of  Madeira  may  be  divided  into  those  which  are 
found  also  in  Europe  or  the  other  islands,  and  those  which  are 
peculiar  to  it.  On  the  theory  of  introduction  by  accidental 
immigration  across  the  sea,  the  latter  must  be  the  more  ancient, 
since  they  have  had  time  to  Income  modified  ;  while  the  former 
are  comparatively  recent,  and  their  introduction  may  be  supposed 
to  be  now  going  on.  The  peculiar  influence  of  Madeira  in 
aborting  the  wings  should,  therefore,  have  acted  on  the  ancient 
and  changed  forms  much  more  powerfully  than  on  the  recent 
and  unchanged  forms.  On  carefully  comparing  the  two  sets  of 
insects  (omitting  those  which  have  almost  certainly  been 
introduced  by  man)  we  find,  that  out  of  263  species  which 
have  a  wide  range,  only  1 4  are  apterous ;  while  the  other  class, 
consisting  of  393  species,  has  no  less  than  178  apterous ;  or 
about  5  per  cent  in  the  one  case,  and  45  per  cent  in  the  other.1 
On  the  theory  of  a  land  connection  as  the  main  agent  in  intro- 
ducing the  fauna,  both  groups  must  have  been  introduced  at  or 
about  the  same  time,  and  why  one  set  should  have  lost  their 
wings  and  the  other  not,  is  quite  inexplicable. 

Taking  all  these  singular  facts,  in  connection  with  the  total 
absence  of  all  truly  indigenous  terrestrial  mammalia  and  reptiles 
from  these  islands — even  from  the  extensive  group  of  the  Cana- 
ries so  comparatively  near  to  the  continent,  we  are  forced  to 
reject  the  theory  of  a  land  connection  as  quite  untenable  ;  and 
this  view  becomes  almost  demonstrated  by  the  case  of  the 
Azores,  which  being  so  much  further  off,  and  surrounded  by 
such  a  vast  expanse  of  deep  ocean,  could  only  have  been  con- 

1  The  f.tcts  on  which  these  statements  rest,  will  be  found  more  fully 
detailed  in  the  Author's  Presidential  Address  to  the  Entomological  Society 
of  London  for  the  yonr  1871. 
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nected  with  Europe  at  a  far  remoter  epoch,  and  ought  therefore 
to  exhibit  to  us  a  fauna  composed  almost  entirely  of  peculiar 
forms  both  of  birds  and  insects.  Yet,  so  far  from  this  being  the 
case,  the  facts  are  exactly  the  reverse.  Far  more  of  the  birds 
and  insects  are  identical  with  those  of  Europe  than  in  the 
other  islands,  and  this  difference  is  clearly  traced  to  the  more 
tempestuous  atmosphere,  which  is  shown  to  be  even  now 
annually  bringing  fresh  immigrants  (both  birds  and  insects)  to 
its  shores.  We  here  see  nature  actually  at  work ;  and  if  the 
case  of  Madeira  rendered  her  mode  of  action  probable,  that  of 
the  Azores  may  be  said  to  demonstrate  it. 

Mr.  Wollaston  has  objected  to  this  view  that  "  storms  and 
hurricanes  "  are  somewhat  rare  in  the  latitude  of  Madeira  and 
the  Canaries;  but  this  little  affects  the  question,  since  the  time 
allowed  for  such  operations  is  so  ample.  If  but  one  very 
violent  storm  happened  in  a  century,  and  ten  such  storms 
recurred  before  a  single  species  of  insect  was  introduced  into 
Madeira,  that  would  be  more  than  sufficient  to  people  it,  as  we 
now  find  it,  with  a  varied  fauna.  But  he  also  adds  the  import- 
ant information  that  the  ordinary  winds  blow  almost  uninter- 
ruptedly from  the  north-east,  so  that  there  would  be  always  a 
chance  of  a  little  stronger  wind  than  usual  bringing  insect,  or 
larva,  or  egg,  attached  to  leaves  or  twigs.  Neither  Mr.  Wollaston, 
Mr.  Crotch,  Mr.  A.  Murray,  nor  any  other  naturalist  who 
upholds  the  land-connection  theory,  has  attempted  to  account 
for  the  fact  of  the  absence  of  so  many  extensive  groups  of 
insects  that  ought  to  be  present,  as  well  as  of  all  small 
mammalia  and  reptiles. 

Cope  Verd  Islands. — There  is  yet  another  group  of  Atlantic 
islands  which  is  very  little  known,  and  which  is  usually  con- 
sidered to  be  altogether  African — the  Cape  Verd  Islands,  situated 
between  300  and  400  miles  west  of  Senegal,  and  a  little  to  the 
south  of  the  termination  of  the  Sahara.  The  evidence  that  we 
possess  as  to  the  productions  of  these  islands,  shows  that,  like 
the  preceding  groups,  they  are  truly  oceanic,  and  have  probably 
derived  their  fauna  from  the  desert  and  the  Canaries  to  the 
north-east  of  them  rather  than  from  the  fertile  and  more  truly 
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Ethiopian  districts  of  Senegal  and  Gambia  to  the  east.  There  is 
a  mingling  of  the  two  faunas,  but  the  preponderance  seems  to 
be  undoubtedly  with  the  Palsearctic  rather  than  with  the 
Ethiopian.  I  owe  to  Mr.  R.  B.  Sharpe  of  the  British  Museum, 
a  MS.  list  of  the  birds  of  these  islands,  twenty-three  species  in 
all.  Of  these  eight  are  of  wide  distribution  and  may  be  ne- 
glected. Seven  are  undoubted  Pahearctic  species,  viz.: — Mil  mm 
ictuius,  Sylvia  alricapilla,  S.  conspicillata,  Corvus  co-rone ,  Pawr 
salicarius,  Ccrthilaiula  dcscrtorum,  Columba  Una.  Three  are 
peculiar  species,  but  of  Palaearctic  genera  and  affinities,  viz.  :— 
Calamoherpc  brevipcnnis,  Ammonia  ties  cinctuta,  and  Passer  jayo- 
ensis.  Against  this  we  have  to  set  two  West  African  species, 
Estrilda  cincrca  and  Numida  mdeiigris,  l>oth  of  which  were 
probably  introduced  by  man ;  and  three  which  are  of  Ethiopian 
genera  and  affinities,  viz.: — Halcyon  crylhrorhyncha,  closely 
allied  to  //.  scmicwruka  of  Arabia  and  North-east  Africa,  and 
therefore  almost  Palsearctic;  Accipiter  mclanoleucttS ;  and  Pyrrhu- 
lattda  niyrvrp.%  an  Ethiopian  form ;  but  the  same  species  occurs 
in  the  Canaries. 

The  Coleoptera  of  these  islands  have  been  also  collected  by 
Mr.  Wollaston,  and  he  Hnds  that  they  have  generally  the  same 
European  character  as  those  of  the  Canaries  and  Madeira,"several 
of  the  peculiar  Atlantic  genera,  such  as  Ac/dies  and  J/rydcr, 
occurring,  while  others  are  represented  by  new  but  closely  allied 
genera.  Out  of  275  species  91  were  found  also  in  the  Canaries 
and  81  hi  the  Madeiran  group ;  a  wonderful  amount  of  similarity 
when  we  consider  the  distance  and  isolation  of  these  islands 
and  their  great  diversity  of  climate  and  vegetation. 

This  connection  of  the  four  groups  of  Atlantic  islands  now 
referred  to,  receives  further  support  from  the  occuircnce  of  land- 
shells  of  the  subgenus  Lcpia.cis  in  all  the  groups,  as  well  as  in 
Majorca  ;  and  by  another  subgenus,  Jfcnu'cycla,  being  common  to 
the  Canaries  and  Cape  Verd  islands.  Combining  these  several 
classes  of  facts,  we  seem  justified  in  extending  the  Mediterranean 
suh-regicn  to  include  the  Cape  Verd  Islands. 
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///. — The  Siberian  Sub-region,  or  Xorthern  Asia. 

This  large  and  comparatively  little-known  subdivision  of  the 
Pahearctie  region,  extends  from  the  Caspian  Sea  to  Kamschatka 
and  Behring's  Straits,  a  distance  of  about  4,000  miles;  and 
from  the  shores  of  the  Arctic  Ocean  to  the  high  Himalayas  of 
Sikhim  in  North  Latitude  20\  on  the  same  parallel  as  Delhi. 
To  the  east  of  the  Caspian  Sea  and  the  Ural  Mountains  is  a  great 
extent  of  lowland  which  is  continued  round  the  northern  coast, 
becoming  narrower  as  it  approaches  the  East  Cape.  Beyond 
this,  in  a  general  E.N.E.  direction,  rise  hills  and  uplands,  soon 
becoming  lofty  mountains,  which  extend  in  an  unbroken  line 
from  the  Hindu  Koosh,  through  the  Thian  Shan,  Altai  and 
Yablonoi  Mountains,  to  the  Stanovoi  range  in  the  north-eastern 
extremity  of  Asia.  South  of  this  region  is  a  great  central  basin, 
which  is  almost  wholly  desert ;  beyond  which  again  is  the  vast 
plateau  of  Thibet,  with  the  Kuenlun,  Karakorum,  and  Hima- 
layan snow-capped  ranges,  forming  the  most  extensive  elevated 
district  on  the  globe. 

The  superficial  aspects  of  this  vast  territory,  as  determined  by 
its  vegetable  covering,  are  very  striking  and  well  contrasted.  A 
broad  tract  on  the  northern  coast,  varying  from  100  to  300  and 
even  500  miles  wide,  is  occupied  by  the  Tundras  or  barrens, 
where  nothing  grows  but  mosses  and  the  dwarfest  Arctic  plants, 
and  where  the  ground  is  permanently  frozen  to  a  great  depth. 
This  tract  has  its  greatest  southern  extension  between  the  rivers 
Obi  and  Yenesi,  where  it  reaches  the  parallel  of  G0°  north  lati- 
tude. Next  to  this  comes  a  vast  extent  of  northern  forests, 
mostly  of  conifers  in  the  more  northern  and  lofty  situations, 
while  deciduous  trees  preponderate  in  the  southern  portions  and 
in  the  more  sheltered  valleys.  The  greatest  extension  of  this 
forest  region  is  north  of  Lake  Baikal,  where  it  is  more  than 
1,200  miles  wide.  These  forests  extend  along  the  mountain 
ranges  to  join  those  of  the  Hindu  Koosh.  South  of  the  forests 
the  remainder  of  the  sub-region  consists  of  open  pasture-lands 
and  vast  intervening  deserts,  of  which  the  Gobi,  and  those  of 
Turkestan  between  the  Aral  and  Balkash  lakes,  arc  the  mo&t 
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extensive.  The  former  is  nearly  1,000  miles  long,  with  a  width 
of  from  200  to  350  miles,  and  is  almost  as  complete  a  desert  as 
the  Sahara. 

With  very  few  exceptions,  this  vast  territory  is  exposed  to 
an  extreme  elimate,  inimical  to  animal  life.  All  the  lower  parts 
being  situated  to  the  north,  have  an  excessively  cold  winter,  so 
that  the  limit  of  constantly  frozen  "round  descends  below  the 
parallel  of  60°  north  latitude.  To  the  south,  the  land  is  greatly 
elevated,  and  the  climate  extremely  dry.  In  summer  the  heat 
is  excessive,  while  the  winter  is  almost  as  severe  as  further 
north.  The  whole  country,  too,  is  subject  to  violent  storms,  both 
in  summer  and  winter ;  and  the  rich  vegetation  that  clothes  the 
steppes  in  spring,  is  soon  parched  up  and  replnced  by  dusty 
plains.  Under  these  adverse  influences  we  cannot  expect 
animal  life  to  be  so  abundant  as  in  those  sub-regions  subject  to 
more  favourable  physical  conditions ;  yet  the  country  is  so  ex- 
tensive and  so  varied,  that  it  does  actually,  as  we  shall  see,  possess 
a  very  considerable  and  interesting  fauna. 

Mammalia. — Four  genera  seem  to  be  absolutely  confined  to 
this  sub-region,  Xcctogah,  a  peculiar  form  of  the  mole  family 
(Talpida?) ;  Porphagvs,  the  yak,  or  hairy  bison  of  Thibet ;  with 
Procapra  and  Panthohps,  Thibetan  antelopes.  Some  others 
more  especially  belong  here,  although  they  just  enter  Europe,  as 
Saiga,  the  Tartarian  antelope;  Sminthus,  a  desert  rat;  and 
Ellobivs,  a  burrowing  mole-rat ;  while  Mycmpafa?,  a  curious 
rodent  allied  to  the  voles,  is  found  only  in  the  Altai  mountains 
and  North  China  ;  and  Mosrkus,  the  musk-deer,  is  almost  confined 
to  this  sub-region.  Among  the  characteristic  animals  of  the 
extreme  north,  are  Mn  stela,  and  Marten,  including  the  ermine 
and  sable;  Gi'lo,  the  glutton  ;  Tarandus,  the  reindeer;  Myotics, 
the  lemming ;  with  the  lynx,  arctic  fox,  and  polar  bear ;  and 
here,  in  the  Post -pliocene  epoch,  ranged  the  hairy  rhinoceros 
and  Siberian  mammoth,  whose  entire  bodies  still  remain  preserved 
in  the  ice-cliffs  near  the  mouths  of  the  great  rivers.  Farther 
south,  species  of  wild  cat,  bear,  wolf,  deer,  and  pika  {Lagomys) 
abound ;  while  in  the  mountains  we  find  wild  goats  and  sheep 
of  several  species,  and  in  the  plains  and  deserts  wild  horses 
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aud  asses,  gazelles,  two  species  of  antelopes,  flying  squirrel* 
(Pkromgs),  ground  squirrels  {Tumiax),  marmots,  of  the  genus 
Spermophiltu,  with  camels  and  dromedaries,  probably  natives 
of  the  south-western  part  of  this  sub-region.  The  most 
abundant  and  conspicuous  of  the  mammalia  are  the  great 
herds  of  reindeer  in  the  north,  the  wolves  of  the  steppes,  with 
the  wild  horses,  goats,  sheep,  and  antelopes  of  the  plateaus  and 
mountains. 

Among  the  curiosities  of  this  sub-region  we  must  notice  the 
seal,  found  in  the  inland  and  freshwater  lake  Baikal,  at  an  eleva- 
tion of  about  2,000  feet  above  the  sea.  It  is  a  species  of  Callo- 
ccphahts,  closely  allied  to,  if  not  identical  with,  one  inhabiting 
northern  seas  as  well  as  the  Caspian  and  Lake  Aral.  This 
would  indicate  that  almost  all  northern  Asia  was  depressed 
beneath  the  sea  very  recently ;  and  Mr.  Hell's  view,  of  the  ice 
during  the  glacial  epoch  having  dammed  up  I  lie  livers  and  eon- 
verted  much  of  Siberia  into  a  vast  freshwater  or  brackish  lake, 
perhaps  oilers  the  best  solution  of  the  difficulty.1 

Plate  II. — Characteristic  Mammalia  of  Wt  stern  Tartary. — 
Several  of  the  most  remarkable  animals  of  the  Palrparctic  region 
inhabit  Western  Tartary,  and  are  common  to  the  European  ami 
Siberian  sub-regions.  Wo  therefore  choose  this  district  for  one 
of  our  illustrative  plates.  The  large  animals  in  the  centre  are  the 
remarkable  saiga  antelopes  (Saiga  Tartarim),  distinguished  from 
all  others  by  a  large  and  fleshy  proboscis-like  nose,  which  gives 
them  a  singular  appearance.  They  differ  so  much  from  all  other 
antelopes  that  they  have  been  formed  into  a  distinct  family  by 
some  naturalists,  but  are  here  referred  to  the  great  family  Bovidie. 
They  inhabit  the  open  plains  from  Poland  to  the  Irtish  River 
On  the  left  is  the  mole-rat,  or  sand-rat  (Spalax 'murin us),  This 
animal  burrows  under  ground  like  a  mole,  feeding  on  bulbous 
roots.  It  inhabits  the  same  country  as  the  saiga,  but  extent's 
farther  south  in  Europe.  On  the  right  is  a  still  more  curious 
animal,  the  desman  (Myw/ale  Muscocitiea),  a  long-snouted 
water-mole.  This  creature  is  fifteen  inches  long,  including  the 
tail  ;  it  burrows  in  the  banks  of  streams,  feeding  on  insects, 

1  Quarterly  Jmirn'tl  of  Ihc  (,',,>t.»ji<-nl  Sori,ht,  1*74,  j,.  j:)4. 
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worms,  and  leeches  ;  it  swims  well,  and  remains  long  under 
water,  raising  the  tip  of  the  snout,  where  the  nostrils  are 
situated,  to  the  surface  when  it  wants  to  breathe.  It  is  thus 
well  concealed ;  and  this  may  be  one  use  of  the  development 
of  the  long  snout,  as  well  as  serving  to  follow  worms  into 
their  holes  in  the  soft  earth.  This  species  is  confined  to  the 
rivers  Volga  and  Don  in  Southern  Russia,  and  the  only  other 
species  known  inhabits  some  of  the  valleys  on  the  north  side 
of  the  Pyrenees.  In  the  distance  are  wolves,  a  characteristic 
feature  of  these  wastes. 

Birds. — But  few  genera  of  birds  are  absolutely  restricted  to 
this  sub-region.  Podoces,  a  curious  form  of  starling,  is  the  most 
decidedly  so  ;  Myccrobas  and  Pyrrhospiza  are  genera  of  finches 
confined  to  Thibet  and  the  snowy  Himalayas ;  Leucostictc,  another 
genus  of  finches,  is  confined  to  the  eastern  half  of  the  sub- 
region  and  North  America ;  TdraogaUm,  a  large  kind  of 
partridge,  ranges  west  to  the  Caucasus ;  Syrrhaptes,  a  form  of 
sand-grouse,  and  Lerwa  (snow-partridge),  are  almost  confined 
here,  only  extending  into  the  next  sub-region  ;  as  do  Grandala 
and  Calliope,  genera  of  warblers,  Uragm,  a  finch  allied  to  the 
North  American  cardinals,  and  Crossoptihm,  a  remarkable  group 
of  pheasants. 

Almost  all  the  genera  of  central  and  northern  Europe  are 
found  here,  and  give  quite  a  European  character  to  the  ornitho- 
logy, though  a  considerable  number  of  the  species  are  different. 
There  are  a  few  Oriental  forms,  such  as  AbrornU  and  Ixirvivora 
(warblers) ;  with  Ccriornis  and  Ithagmi.%  genera  of  pheasants, 
which  reach  the  snow-line  in  the  Himalayas  and  thus  just  enter 
this  sub-region,  but  as  they  do  not  penetrate  farther  north,  they 
hardly  serve  to  modify  the  exclusively  Fahearctic  character  of 
its  ornithology. 

According  to  Middendorf,  the  extreme  northern  Asiatic  birds 
are  the  Alpine  ptarmigan  {Lagopw  mutus);  the  snow-bunting 
(Pkctrophanes  nivalis) ;  the  raven,  the  gyrfalcon  and  the  snowy- 
owl.  Those  which  are  characteristic  of  the  barren  "  tundras," 
but  which  do  not  range  so  far  north  as  the  preceding  are, — the 
willow-grouse  (Logapus  alba*) ;  the  Lapland-bunting  {Pkctrophanes 
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lapponica) ;  the  shore-lark  {Glocorys  alpestm)  ;  the  sand-martin 
(Cotyle  riparia),  and  the  sea-eagle  (flaliecctus  albicilla). 

Those  which  are  more  characteristic  of  the  northern  forests, 
and  which  do  not  pass  beyond  them,  are— the  linnet ;  two  cross- 
bills (Loxia  LcHcojitcra  and  L.  Curvirostra)  ;  the  pine  grosbeak 
{Pinicola  env  cleat  or);  the  waxwing ;  the  common  magpie;  the 
common  swallow  ;  the  peregrine  falcon  ;  the  rough-legged  buzzard  ; 
and  three  species  of  owls. 

Fully  one-half  of  the  land-birds  of  Siberia  are  identical  with 
those  of  Europe,  the  remainder  being  mostly  representative 
species  peculiar  to  Northern  Asia,  with  a  few  stragglers  and 
immigrants  from  China  and  Japan  or  the  Himalayas.  A  much 
larger  proportion  of  the  wading  and  aquatic  families  are  Euro- 
pean or  Arctic,  these  groups  having  always  a  wider  range  than 
land  birds. 

Reptiles  and  Amphibia. — From  the  nature  of  the  country  and 
climate  these  are  comparatively  few,  but  in  the  more  temperate 
districts  snakes  aud  lizards  seem  to  be  not  uncommon.  Jfalys, 
a  genus  of  Crotaline  snakes,  and  rhrynoeephahis,  lizards  of  the 
family  Agamida\  are  characteristic  of  these  parts.  Simotes,  a 
snake  of  the  family  Oligodontida?,  reaches  an  elevation  of  16,000 
feet  in  the  Himalayas,  and  therefore  enters  this  sub-region. 

Inserts. — Mesa  pin  and  Hypermnrstra,  genera  of  Papilionirhe, 
are  butterflies  peculiar  to  this  sub-region ;  and  Paimassiut  is  as 
characteristic  as  it  is  of  our  European  mountains.  Carabidai 
are  also  abundant,  as  will  be  seen  by  referring  to  the  Chapter 
on  the  Distribution  of  Insects  in  the  succeeding  part  of  this 
work.  The  insects,  on  the  whole,  have  a  strictly  European 
character,  although  a  large,  proportion  of  the  species  are  pecu- 
liar, and  several  new  genera  appear. 

1  V. — Japan  ami  North  China,  or  the  Manch  vrian  Subreyion. 

This  is  an  interesting  and  very  productive  district,  correspond- 
ing in  the  east  to  the  Mediterranean  sub-region  in  the  west,  or 
rather  perhaps  to  all  western  temperate  Europe.  Its  limits  are 
not  very  well  defined,  but  it  probably  includes  all  Japan ; 
the  Corea  and  Manchuria  to  the  Amour  river  and  to  the  lower 
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slopes  of  the  Khingau  and  Peling  mountains  ;  and  China  to 
the  Nanlin  mountains  south  of  the  Yang-tse-kiang.  On  the 
coast  of  China  the  dividing  line  between  it  and  the  Oriental 
region  seems  to  be  somewhere  about  Foo-chow,  but  as  there  is 
here  no  natural  barrier,  a  great  intermingling  of  northern  and 
southern  forms  takes  place. 

Japan  is  volcanic  and  mountainous,  with  a  line  climate  and  a 
most  luxuriant  and  varied  vegetation.  Manchuria  is  hilly,  with 
a  high  range  of  mountains  on  the  coast,  and  some  desert  tracts 
in  the  interior,  but  fairly  wooded  in  many  parts.  Much  of 
northern  China  is  a  vast  alluvial  plain,  backed  by  hills  and 
mountains  with  belts  of  forest,  al>ove  which  are  the  dry  and 
barren  uplands  of  Mongolia.  We  have  a  tolerable  knowledge 
of  China,  of  Japan,  and  of  the  Amoor  valley,  but  very  little  of 
Corea  and  Manchuria.  The  recent  researches  of  Fere  David  in 
Moupiu,  in  east  Thibet,  said  to  be  between  31°  and  32°  north 
latitude,  show,  that  the  fauna  of  the  Oriental  region  here  advances 
northward  aloug  the  flanks  of  the  Yun-ling  mountains  (a 
continuation  of  the  Himalayas);  since  he  found  at  different 
altitudes  representatives  of  the  Indo-Chinese,  Manchurian,  and 
Siberian  faunas.  On  the  higher  slopes  of  the  Himalayas,  there 
must  be  a  narrow  strip  from  about  8,000  to  11,000  feet  elevation 
intervening  between  the  tropical  fauna  of  the  Indo-Chinese  sub- 
region  and  the  almost  arctic  fauna  of  Thibet ;  and  the  animals 
of  this  zone  will  for  the  most  part  belong  to  the  fauna  of 
temperate  China  and  Manchuria,  except  in  the  extreme  west 
towards  Cashmere,  where  the  Mediterranean  fauna  will  in  like 
manner  intervene.  On  a  map  of  sufficiently  large  scale,  there- 
fore, it  would  be  necessary  to  extend  our  present  sub-region 
westward  along  the  Himalayas,  in  a  narrow  strip  just  below 
the  upper  limits  of  forests.  It  is  evident  that  the  large  number 
of  Fringillidie,  Corvidie,  Troglodytidae,  and  Pandas,  often  of  south 
Palaearctic  forms,  that  abound  iu  the  higher  Himalayas,  are  some- 
what out  of  place  as  members  of  the  Oriental  fauna,  and  are 
equally  so  in  that  of  Thibet  and  Siberia;  but  they  form  a 
natural  portion  of  that  of  North  China  on  the  one  side,  or  of 
South  Europe  on  the  other. 
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Mammalia. — This  sub- region  contains  a  number  of  peculiar 
and  very  interesting  forms,  most  of  which  have  been  recently 
discovered  by  Fere  David  in  North  and  West  China  and  East 
Thibet.  The  following  are  the  peculiar  genera  : — Rhinopithecus, 
a  sub-genus  of  monkeys,  here  classed  under  Semnopithecus ; 
Anurosorex,  Scaptochirus,  Uropsilus  and  Scaptonyx,  new  forms  of 
Talpidie  or  moles ;  jEluropus  (^luridie) ;  Nyciercutes  (Canidae) ; 
Lutronectcs  (Mustelida*) ;  Cricetulus  (Murida?)  ;  Hydropotes,  Mos- 
chus, and  Elaphodus  (Cervida?).  The  Rhinopithecus  appears  to 
be  a  permanent  inhabitant  of  the  highest  forests  of  Moupin, 
in  a  cold  climate.  It  has  a  very  thick  fur,  as  has  also  a  new 
species  of  Macacus  found  in  the  same  district.  North  China  and 
East  Thibet  seem  to  be  very  rich  in  Insectivora.  Scajitochirus  is 
like  a  mole;  Uropsilus  between  the  Japanese  Urotrichus  and 
So  rex ;  Scaptonyx  between  Urotrichus  and  Talpa.  jEluropus 
seems  to  be  the  most,  remarkable  mammal  discovered  by  Pew 
David.  It  is  allied  to  the  singular  panila  (yElurus  fulgent)  of 
Nepal,  but  is  as  large  as  a  bear,  the  body  wholly  white,  with 
the  feet,  ears,  and  tip  of  the  tail  black.  It  inhabits  the  highest 
forests,  and  is  therefore  a  true  Palaearctic  animal,  as  most  likely 
is  the  JMurus.  Nyctcreutes,  a  curious  racoon-like  dog,  ranges 
from  Canton  to  North  China,  the  Amoor  and  Japan,  and  there- 
fore seems  to  come  best  in  this  sub-region ;  HydropoU*  and 
Lophotrayus  are  small  hornless  deer  confined  to  North  China ; 
Elaphodus,  from  East  Thibet,  is  another  peculiar  form  of  deer; 
while  the  musk  deer  (Moschus)  is  confined  to  this  sub-region  and 
the  last  Besides  the  above,  the  following  Palaearctic  genera 
were  found  by  Pere  David  in  this  sub- region  :  Macacus  /  five 
genera  or  sub-genera  of  bats  (Vespertilio,  Vespcrus,  Vesperuyo, 
Rhinolophus,  and  Murina) ;  Erinaceus,  Xecloyale,  Talpa,  Croci- 
dura  and  Sorex,  among  Insectivora;  Mustcla,  rulorius,  Martes, 
Lutra,  Vicerra,  Meles,  JElurus,  Ursus,  Felis,  and  Canis,  among 
Carnivora ;  Hystrix,  Arctomys,  Myosjyalax,  Spermophiltts,  Gcr- 
billus,  Dipus,  Layomys,  Lepus,  Sciurus,  Ptcromys,  Arvicola,  and 
Mus,  among  Kodentia;  Budorcas,  Ncmorhcdus,  Antilope,  Oris, 
Moschus,  Cervuhts  and  Ccrvus  among  lluminants;  and  the  wide- 
spread Sus  or  wild  boar.    The  following  Oriental  genera  are  also 
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included  in  Pere  David's  list,  but  no  doubt  occur  only  in  the 
lowlands  and  warm  valleys,  and  can  hardly  be  considered  to 
belong  to  the  Pakearctic  region  :  Paguma,  Hclietis,  Ardonyx, 
lihizomys,  Munis.  The  Bhizomys  from  Moupiu  is  a  peculiar 
species  of  this  tropical  genus,  but  all  the  others  inhabit  Southern 
China, 

A  few  additional  forms  occur  in  Japan:  U rot rich  us,  a  peculiar 
Mole,  which  is  found  also  in  north-west  America;  Enhydra,  the 
sea  otter  of  California;  and  the  dormouse  {Myoxvs).  Japan  also 
possesses  peculiar  species  of  Macacus,  Taipei,  Aides,  Canis,  and 
Sciuroj>tcrus. 

It  will  be  seen  that  this  sub-region  is  remarkably  rich 
in  Insectivora,  of  which  it  possesses  ten  genera;  and  that 
it  has  also  several  peculiar  forms  of  Carnivora,  Rodentia,  and 
Ruminants. 

Birds. — To  <:ive  an  accurate  idea  of  the  ornithology  of  this 
sub-region  is  very  difficult,  both  on  account  of  its  extreme  rich- 
ness  and  the  impossibility  of  defining  the  limits  between  it  and 
the  Oriental  region.  A  considerable  number  of  genera  which 
are  well  developed  in  the  high  Himalayas,  and  some  which  are 
peculiar  to  that  district,  have  hitherto  always  been  classed  as 
Indian,  and  therefore  Oriental  groups ;  but  they  more  properly 
belong  to  this  sub-region.  Many  of  them  frequent  the  highest 
forests,  or  descend  into  the  Himalayan  temperate  zone  only  in 
winter ;  and  others  are  so  intimately  connected  with  Palaearetic 
species,  that  they  can  only  be  considered  as  stragglers  into  the 
border  land  of  the  Oriental  region.  On  these  principles  we 
consider  the  following  genera  to  be  confined  to  this  sub-region  : — ■ 

Grandala,  Nemura  (Sylviidaj)  ;  Ptcrorhinus  (Timaliidai)  ; 
Cholomis,  Conostoma,  Hderomorpha  (Panurida?) ;  Cyanoptila 
(Museicapidae) ;  Eophona  (Fringillid;e) ;  Dcndrotrcron  (Colum- 
bidse)  ;  Lophophorus,  Tdraoyhasis,  Crussoptilon,  Pucrasia,  Thau- 
maka,  and  Ilhayinis  (Phasianida?).  This  may  be  called  the 
sub-region  of  Pheasants  ;  for  the  above  six  genera,  comprising 
sixteen  species  of  the  most  magnificent  birds  in  the  world,  are 
all  confined  to  the  temperate  or  cold  mountainous  regions  of 
the  Himalayas,  Thibet,  and  China  ;  and  in  addition  we  have 
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most  of  the  species  of  tragopan  (Ceriornis),  and  some  of  the 
true  pheasants  (Phasianus). 

The  most  abundant  and  characteristic  of  the  smaller  birds  are 
warblers,  tits,  and.  finches,  of  Pala?arctic  types  ;  but  there  are 
also  a  considerable  number  of  Oriental  forms  which  penetrate 
far  into  the  country,  and  mingling  with  the  northern  birds 
give  a  character  to  the  Ornithology  of  this  sub-region  very 
different  from  that  of  the  Mediterranean  district  at  the  western 
end  of  the  region.  Leaving  out  a  large  number  of  wide-ranging 
groups,  this  mixture  of  types  may  be  best  exhibited  by  giving 
lists  of  the  more  striking  Palrearctic  and  Oriental  genera  which 
are  here  found  intermingled. 


Pal^earctic  Genera. 


StI-VIIDjE. 

Erithacu*. 

Ruticilla. 

Locustcli  i. 

Cyanecul.i. 

Sylvia. 

Potamodus. 

Roguloidi'8. 

Regulu*. 

Accentor. 

ClNCLIDiE. 

Cinclus. 
Troolodytid.e. 
Troglodytid;e. 

Cfc.RTHIID*E. 

Certhia. 
Sitta. 

Tichodronia. 
Paridjj. 
Parus. 

Lophophaues. 
Acredula. 


CORVID^E. 

Frcgilus. 

Nucifragii. 

Pica. 

Cyanopica. 
Garndus. 

AMPELID.K. 

Anipclis. 
Fringillip.t. 
Fringilla. 
Chrysomitris. 
Chlorospiza. 
Passer. 

Coccothraustos. 
Pyrrhula. 
Carpodacus. 
Uragns. 

Linota. 
Emberiza. 

STURNID.t. 

Stunuw. 


A  lav  did.?:. 
Otocorys. 

PlCID^E.  " 

Picoides. 

Picus 

Hyopicu*. 

Dryocopui. 
YryoiD.E. 

Yunx. 
Ptkroclid.e. 

Syrrhaptes. 
Tktraonid^:. 

Tetrao. 

Tetraogallus. 

Lerwa. 

Lagopus. 

VULTUR1D*\ 

Ovpaetus. 
Vultur. 
Falcon  i  dm. 
Archibuteo. 


Oriental  Genera. 


Sylviid.*. 
Suya. 
Calliope. 
Larvivom. 
Tribura. 
Hon  tea. 


Sylvii  d.« — (contin  u  td). 
Abrornis. 
Copsychus. 
Turdid.k. 
Oreocinchi. 


TlMALIID.K 

Alcippe. 

Timalia. 

Pterocyclus. 

Garrulax. 

Trochalopter.m. 


Digitized  by  Google 


chap,  jc]  THE  PALiEARCTIC  REGION.  225 


Oriental  Genera — continued. 


Timali  i  d.e — (continutd). 
Pomatorhinus. 
Suthora. 
Panubidjk. 
Paradoxomis. 

ClNCLIDjE. 

[  Enicurus. 

Myiophonus. 

Troolodytidje. 
Pnoepyga. 

LlOTRlCIUD^K. 

Liothrix. 

Yuhina. 

Pteruthius. 

Pycnokotida 
Microscelis. 
Pycnonotus. 
Hypsipetcs. 

Campephaqida;. 
Pericrocotus. 

Dicrurid.*. 
Dicrurus. 
Chibia. 
Buchanga. 


Muscicapid^e. 
Xanthopygia. 
Niltava. 
Tchitrea. 

Corvid^e. 
TJrocissa. 

NectarineidjE. 
./Ethopyga. 

MOTACILLIDiE. 

Nemoricola. 

Diceida 
Zosterops. 

Fringillid.e. 
Melophus. 
PyrgUauda. 

Plockid.k. 
Munia. 

STCIIN  IIi.V.. 

Acridotheres. 
Stumia. 

Pittid^e. 
Pitta. 


PlCIDJE. 

Vivia. 

Yungipicua. 

Gecinua. 

Coraciidje. 
Euryatoniua. 

Alcedinid^e. 
Halcyon. 
Ceryle. 

Upupid.*. 
Upupa. 

PsiTTACID.E. 

Pakeorais. 

CoLUMBID.E. 

Tit  ro  u. 


Macropygia. 

Phasianid.e. 
Phasiamts. 
Ceriornia. 

Strioid^b. 
Scops. 


In  the  above  lists  there  are  rather  more  Oriental  than  Pahe- 
arctic  genera;  but  it  must  be  remembered  that  most  of  the 
former  are  summer  migrants  only,  or  stragglers  just  entering  the 
sub-region;  whereas  the  great  majority  of  the  latter  are  per- 
manent residents,  and  a  large  proportion  of  them  range  over  the 
greater  part  of  the  Manchurian  district.  Many  of  those  in  the 
Oriental  column  should  perhaps  be  omitted,  as  we  have  no  exact 
determination  of  their  range,  and  the  limits  of  the  regions  are 
very  uncertain.  It  must  be  remembered,  too,  that  the  Palsearctic 
genera  of  Sylviida?,  Paridse,  and  Fringillidaj,  are  often  represented 
by  numerous  species,  whereas  the  corresponding  Oriental  genera 
have  for  the  most  part  only  single  species ;  and  we  shall  then 
find  that,  except  towards  the  borders  of  the  Oriental  region  the 
Palaearctic  element  is  strongly  predominant.  Four  of  the  more 
especially  Oriental  groups  are  confined  to  Japan,  the  southern 
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extremity  of  which  should  perhaps  come  in  the  Oriental  region. 
The  great  richness  of  this  sub-region  compared  with  that  of 
Siberia  is  well  shown  by  the  fact,  that  a  list  of  all  the  know  u 
land-birds  of  East  Siberia,  including  Dahuria  and  the  compara- 
tively fertile  Amoor  Valley,  contains  only  190  species ;  whereas 
Fere  David's  catalogue  of  the  birds  of  Northern  China  with 
adjacent  parts  of  East  Thibet  and  Mongolia  (a  very  much 
smaller  area)  contains  for  the  same  families  366  species.  Of  the 
Siberian  birds  more  than  50  per  cent,  are  European  species,  while 
those  of  the  Manchurian  sub-region  comprise  about  half  that 
proportion  of  land-birds  which  are  identical  with  those  of 
Europe. 

Japan  is  no  doubt  very  imperfectly  known,  as  only  1 34  land- 
birds  are  recorded  from  it.  Of  these  twenty- two  are  peculiar 
species,  a  number  that  would  probably  be  diminished  were  the 
Corea  to  be  explored.  Of  the  genera,  only  nine  are  Indo- 
Malayan,  while  forty-three  are  Palaearctic. 

Plate  III. — Scene  on  the  Borders  of  North-  West  China  and 
Mongolia  with  Characteristic  Mammalia  ami  Birds.  —  The 
mountainous  districts  of  Northern  China,  with  the  adjacent 
portions  of  Thibet  and  Mongolia,  are  the  head-quarters  of  the 
pheasant  tribe,  many  of  the  most  beautiful  and  remarkable 
species  being  found  there  only.  In  the  north-western  provinces 
of  China  and  the  southern  parts  of  Mongolia  may  be  found  the 
species  figured.  That  in  the  foreground  is  the  superb  golden 
pheasant  (Thaumalea  picta),  a  bird  that  can  hardly  be  surpassed 
for  splendour  of  plumage  by  any  denizen  of  the  tropics.  The 
large  bird  perched  above  is  the  eared  pheasant  (Crossoptilon 
auritum),  a  species  of  comparatively  sober  plumage  but  of 
remarkable  and  elegant  form.  In  the  middle  distance  is  Pallas's 
sand  grouse  (Syrrhaptes  paradorus),  a  curious  bird,  whose  native 
country  seems  €o  be  the  high  plains  of  Northern  Asia,  but  which 
often  abounds  near  Pekin,  and  in  1863  astonished  European 
ornithologists  by  appearing  in  considerable  numbers  in  Central 
and  Western  Europe,  in  every  part  of  Great  Britain,  and  even 
in  Ireland. 

The  quadruped  figured  is  the  curious  racoon  dog  {Xyctcrcutcs 
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proeyonoides),  an  animal  confined  to  North  China,  Japan,  and 
the  Amoor  Valley,  and  having  no  close  allies  in  any  other  part 
of  the  globe.  In  the  distance  are  some  deer,  a  group  of  animals 
very  abundant  and  varied  in  this  part  of  the  Paliearctic  region. 

Reptiles  and  Amphibia. — Reptiles  are  scarce  in  North  China, 
only  four  or  five  species  of  snakes,  a  lizard  and  one  of  the  Geck- 
otidte  occurring  in  the  country  round  Pekin.  The  genus  Halys 
is  the  most  characteristic  form  of  snake,  while  Callophis,  an 
oriental  genus,  extends  to  Japan.  Among  lizards,  Plestiodon, 
Maybouya,  Tachydromus,  and  Gecko  reach  Japan,  the  two  latter 
being  very  characteristic  of  the  Oriental  region. 

Amphibia  are  more  abundant  and  interesting;  Hynobius, 
Onychodactylus,  and  Sicboldtia  (Salamandrida?)  being  peculiar 
to  it,  while  most  of  the  European  genera  are  also  represented. 

Fresh-water  Fish. — Of  these  there  are  a  few  peculiar  genera ; 
as  riccoglossv8  (Salmonida?)  from  Japan;  Achilognathus,  Pmv- 
dopcrilampus,  Oehdtfnw,  and  Opsanichthys  (Cyprinidae) ;  and 
there  are  many  other  Chinese  Cyprinidae  belonging  to  the  border 
land  of  the  Pala?arctie  and  Oriental  regions. 

Insects — The  butterflies  of  this  sub-region  exhibit  the  same 
mixture  of  tropical  and  temperate  forms  as  the  birds.  Most  of 
the  common  European  genera  are  represented,  and  there  are 
species  of  Farnassius  in  Japan  and  the  Amoor.  Isodema,  a 
peculiar  genus  of  Nymphalidte  is  found  nearNingpo,  just  within 
our  limits ;  and  Scricinus,  one  of  the  most  beautiful  genera  of 
Papilionidae  is  peculiar  to  North  China,  where  four  species  occur, 
thus  balancing  the  Thais  and  Doritis  of  Europe.  The  genus 
Zcphyws  (Lycsenida?)  is  well  represented  by  six  species  in  Japan 
and  the  Amoor,  against  two  in  Europe.  Papilio  paris  and 
P.  bianor,  magnificent  insects  of  wholly  tropical  appearance, 
abound  near  Pekin,  and  allied  forms  inhabit  Japan  and  the 
Amoor,  as  well  as  P.  demetrius  and  P.  alcinous  belonging  to 
the  "  Protenor  "  group  of  the  Himalayas.  Other  tropical  genera 
occurring  in  Japan,  the  Amoor,  or  North  China  are,  Debis, 
Neope,  Mycalesis,  Ypthimia  (Satyridse) ;  Thaumantis  (Mor- 
phida?),  at  Shanghae ;  Fitripus,  Ncptii,  Athyma  (Nymphalida?) ; 
Terias  (Pieridrc) ;  and  the  above-mentioned  Papilionidai. 

Q  2 
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CoUoptera.— The  beetles  of  Japan  decidedly  exhibit  a  mixture 
of  tropical  forms  with  others  truly  Pahearctic,  and  it  has  been 
with  some  naturalists  a  matter  of  doubt  whether  the  southern  and 
best  known  portion  of  the  islands  should  not  be  joined  to  the 
Oriental  region.  An  important  addition  to  our  knowledge  of 
the  insects  of  this  country  has  recently  been  made  by  Mr.  George 
Lewis,  and  a  portion  of  his  collections  have  been  described  by 
various  entomologists  in  the  Transactions  of  the  Entomological 
Society  of  London.  As  the  question  is  one  of  considerable  in- 
terest we  shall  give  a  summary  of  the  results  fairly  deducible 
from  what  is  now  known  of  the  entomology  of  Japan ;  and  it 
must  be  remembered  that  almost  all  our  collections  come  from 
the  southern  districts,  in  what  is  almost  a  sub-tropical  climate ; 
so  that  if  we  find  a  considerable  proportion  of  Pala-arctic  forms, 
we  may  be  pretty  sure  that  the  preponderance  will  be  much 
greater  a  little  further  north. 

Of  Carabida?  Mr.  Bates  enumerates  244  species  belonging  to 
84  genera,  and  by  comparing  these  with  the  Coleoptera  of  a 
tract  of  about  equal  extent  in  western  Europe,  he  concludes  that 
there  is  Httle  similarity,  and  that  the  cases  of  affinity  to  the  forms 
of  eastern  tropical  Asia  preponderate.  By  comparing  his  genera 
with  the  distributions  as  given  in  Gemminger  and  Harold's 
Catalogue,  a  somewhat  different  result  is  arrived  at.  Leaving 
out  the  generic  types  altogether  peculiar  to  Japan,  and  also  those 
genera  of  such  world-wide  distribution  that  they  afford  no  clear 
indications  for  our  purpose,  it  appears  that  no  less  than  twenty- 
two  genera,  containing  seventy-four  of  the  Japanese  species,  aie 
either  exclusively  Pahearctic,  Pahearctic  and  Nearctic,  or  highly 
characteristic  of  the  Pahearctic  region ;  then  come  thirteen  genera 
containing  eighty-seven  of  the  species  which  have  a  very  wide 
distribution,  but  are  also  Pahearctic :  we  next  have  seveuteen 
genera  containing  twenty-four  of  the  Japanese  species  which  are 
decidedly  Oriental  and  tropical.  Here  then  the  fair  comparison 
is  between  the  twenty-two  genera  and  seventy-four  species  whose 
affinities  are  clearly  Palaearctic  or  at  least  north  temperate,  and 
seventeen  geuera  with  twenty-four  species  which  are  Asiatic 
and  tropical;  and  this  seems  to  prove  that,  although  South 
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Japan  (like  North  China)  has  a  considerable  infusion  of  tropical 
forms,  there  is  a  preponderating  substratum  of  Pahxarctic  forms, 
which  clearly  indicate  the  true  position  of  the  islands  in  zoolo- 
gical geography.  There  are  also  a  few  cases  of  what  may  be 
called  eccentric  distribution ;  which  show  that  Japan,  like  many 
other  island-groups,  has  served  as  a  kind  of  refuge  in  which 
dying-out  forms  continue  to  maintain  themselves.  These,  which 
are  worthy  of  notice,  are  as  follows :  Orthotrichus  (1  sp.)  has 
the  only  other  species  in  Egypt ;  Trechichus  (1  sp.)  has  two 
other  species,  of  wliich  one  inhabits  Madeira,  the  other  the 
Southern  United  States  ;  Ptrilcptus  (1  sp.)  has  two  other  species, 
of  which  one  inhabits  Bourbon,  the  other  West  Europe ;  and 
lastly,  Crepidogaster  (1  sp.)  has  the  other  known  species  in 
South  Africa.  These  cases  diminish  the  value  of  the  indications 
afforded  by  some  of  the  Japanese  forms,  whose  only  allies  are 
single  species  in  various  remote  parts  of  the  Oriental  region. 

The  Staphylinidae  have  been  described  by  Dr.  Sharp,  and  his 
list  exhibits  a  great  preponderance  of  north  temperate,  or  cosmo- 
politan forms,  with  a  few  which  are  decidedly  tropical.  The 
Pselaphida?  and  Scydmenida?,  also  described  by  Dr.  Sharp, 
exhibit,  according  to  that  gentleman,  "  even  a  greater  resemblance 
to  those  of  North  America  than  to  those  of  Europe,"  but  he  says 
nothing  of  any  tropical  affinities.  The  water-beetles  are  all 
either  Pahearctic  or  of  wide  distribution. 

The  Lucanidaj  {Gcmm.  and  liar.  Cat.,  1868)  exhibit  an  inter- 
mingling of  Pahearctic  and  Oriental  genera. 

The  Cetoniidie  {Qcnim.  and  Har.  Cat.  1869)  show,  for  North 
China  and  Japan,  three  Oriental  to  two  Pahearctic  genera. 

The  Buprestidai  collected  by  Mr.  Lewis  have  been  described 
by  Mr.  Edward  Saunders  in  the  Journal  of  the  Linncean  Society, 
voL  xi.  p.  500.  The  collection  consisted  of  thirty-six  species 
belonging  to  fourteen  genera.  No  less  than  thirteen  of  these 
are  known  also  from  India  and  the  Malay  Islands;  nine  from 
Europe ;  seven  from  Africa ;  six  from  America,  and  four  from 
China.  In  six  of  the  genera  the  Japanese  species  are  said  to  bo 
allied  to  those  of  the  Oriental  region  ;  while  in  three  they  are 
allied  to  European  forms,  and  in  two  to  American.  Considering 
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the  southern  latitude  and  warui  climate  in  which  these  insects 
were  mostly  collected,  and  the  proximity  to  Formosa  and  the 
Malay  Islands  compared  with  the  enormous  distance  from 
Europe,  this  shows  as  much  Pahearetic  affinity  as  can  he 
expected.  In  the  Palaearctic  region  the  group  i3  only  plentiful 
in  the  southern  parts  of  Europe,  which  is  cut  off  by  the  cold 
plateau  of  Thibet  from  all  direct  communication  with  Japan ; 
while  in  the  Oriental  region  it  everywhere  abounds  aud  is,  in 
fact,  one  of  the  most  conspicuous  and  dominant  families  of 
Coleoptera. 

The  Longicorns  collected  by  Mr.  Lewis  have  been  described 
by  Mr.  Bates  in  the  Annals  of  Natural  History/or  1873.  The 
number  of  species  now  known  from  Japan  is  107,  belonging  to 
sixty-four  genera.  The  most  important  genera  are  Leptura, 
Clytanthits,  Monohammus,  Praonetha,  Exocenirm,  Glenca,  and 
Oberea.  There  are  twenty-one  tropical  genera,  and  seven 
peculiar  to  Japan,  leaving  thirty-six  either  Pcilaearctic  or  of  very 
wide  range.  A  number  of  the  genera  are  Oriental  and  Malayan, 
and  many  characteristic  European  genera  seem  to  be  absent ; 
but  it  is  certaiu  that  not  half  the  Japanese  Longicorns  are  yet 
known,  and  many  of  these  gaps  will  doubtless  be  filled  up  when 
the  more  northern  islands  are  explored. 

The  Phytophaga,  described  by  Mr.  Baly,  appear  to  have  a 
considerable  preponderance  of  tropical  Oriental  forms. 

A  considerable  collection  of  Hymenoptera  formed  by  Mr. 
Lewis  have  been  described  by  Mr.  Frederick  Smith  ;  and  exhibit 
the  interesting  result,  that  while  the  bees  and  wasps  are  decidedly 
of  tropical  and  Oriental  forms,  the  Tenthredinidae  and  Ichueu- 
monidre  are  as  decidedly  Pahearctic,  "the  general  aspect  of  the 
collection  being  that  of  a  European  one,  only  a  single  exotic 
form  being  found  among  them" 

Jlcmarte  on  the  General  Character  of  the  Fauna  of  Japan  — 
From  a  general  view  of  the  phenomena  of  distribution  we  feel 
justified  in  placing  Japan  in  the  Pahearctic  region ;  although 
some  tropical  groups,  especially  of  reptiles  and  insects,  have 
largely  occupied  its  southern  portions ;  and  these  same  groups 
have  in  many  cases  spread  into  Northern  China,  beyond  the 
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Usual  dividing  line  of  the  Palajarctic  and  Oriental  regions.  The 
causes  of  such  a  phenomenon  are  not  difficult  to  conceive.  Even 
now,  that  portion  of  the  Pahearctic  region  between  Western 
Asia  and  Japan  is,  for  the  most  part,  a  bleak  and  inhospitable 
region,  abounding  in  desert  plateaus,  and  with  a  rigorous  climate 
even  in  its  most  favoured  districts,  and  can,  therefore,  support 
but  a  scanty  population  of  snakes,  and  of  such  groups  of 
insects  as  require  flowers,  forests,  or  a  considerable  period  of 
warm  summer  weather ;  and  it  is  precisely  these  which  are 
represented  in  Japan  and  North  China  by  tropical  forms.  We 
must  also  consider,  that  during  the  Glacial  epoch  this  whole 
region  would  have  become  still  less  productive,  and  that,  as  the 
southern  limit  of  the  ice  retired  northward,  it  would  be  followed 
up  by  many  tropical  forms  along  with  such  as  had  been  driven 
south  by  its  advance,  and  had  survived  to  return  to  their 
northern  homes. 

It  is  also  evident  that  Japan  has  a  more  equable  and  probably 
moister  climate  than  the  opposite  shores  of  China,  and  has  also 
a  very  different  geological  character,  being  rocky  and  broken, 
often  volcanic,  and  supporting  a  rich,  varied,  and  peculiar  vege- 
tation. It  would  thus  be  well  adapted  to  support  all  the  more 
hardy  denizens  of  the  tropics  which  might  at  various  times 
reach  it,  while  it  might  not  l»e  so  well  adapted  for  the  more 
boreal  forms  from  Mongolia  or  Siberia.  The  fact  that  a  mixture 
of  such  forms  occurs  there,  is  then,  little  to  be  wondered  at,  but 
we  may  rather  marvel  that  they  are  not  more  predominant,  and 
that  even  in  the  extreme  south,  the  most  abundant  forms  of 
mammal,  bird,  and  insect,  are  modifications  of  familiar  Pala?arctic 
types.  The  fact  clearly  indicates  that  the  former  land  con- 
nections of  Japan  with  the  continent  have  been  in  a  northerly 
rather  than  in  a  southerly  direction,  and  that  the  tropical  immi- 
grants have  had  difficulties  to  contend  with,  and  have  found  the 
land  already  fairly  stocked  with  northern  aborigines  in  almost 
every  class  and  order  of  animals. 

General  Conclusions  as  to  tlie  Fauna  of  the  Pakcarctic  Re- 
gion.— From  the  account  that  has  now  been  given  of  the  fauna 


Digitized  by  Google 


232 


ZOOLOGICAL  GEOGRAPHY. 


[PART  III. 


of  the  Paliearctic  region,  it  is  evident  that  it  owes  many  of  its 
deficiencies  and  some  of  its  peculiarities  to  the  influence  of  the 
Glacial  epoch,  combined  with  those  important  changes  of  physi- 
cal geography  which  accompanied  or  preceded  it.  The  elevation  of 
the  old  Sarahan  sea  and  the  complete  formation  of  the  Mediterra- 
nean, are  the  most  important  of  these  changes  in  the  western 
portion  of  the  region.  In  the  centre,  a  wide  arm  of  the  Arctic 
Ocean  extended  southward  from  the  Gulf  of  Obi  to  the  Aral  and 
the  Caspian,  dividing  northern  Europe  and  Asia.  At  this  time 
our  European  and  Siberian  sub-regions  were  probably  more 
distinct  than  they  are  now,  their  complete  fusion  having  been 
effected  since  the  Glacial  epoch.  As  we  know  that  the  Himalayas 
have  greatly  increased  in  altitude  during  the  Tertiary  period,  it  is 
not  impossible  that  during  the  Miocene  and  Pliocene  epochs  the 
vast  plateau  of  Central  Asia  was  much  less  elevated  and  less 
completely  cut  off  from  the  influence  of  rain-bearing  winds.  It 
might  then  have  been  far  more  fertile,  and  have  supported  a  rich 
and  varied  animal  population,  a  few  relics  of  which  we  see  in 
the  Thibetan  antelopes,  yaks,  and  wild  horses.  The  influence 
of  yet  earlier  changes  of  physical  geography,  and  the  relations  of 
the  Palsearctic  to  the  tropical  regions  immediately  south  of  it, 
will  be  better  understood  when  we  have  examined  and  discussed 
the  faunas  of  the  Ethiopian  and  Oriental  regions. 
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TABLES  OF  DISTRIBUTION-. 

In  constructing  these  tables  showing  the  distribution  of  vari- 
ous classes  of  animals  in  the  Pahearctic  region,  the  following 
sources  of  information  have  been  chiefly  relied  on,  in  addition 
to  the  general  treatises,  monographs,  and  catalogues  used  in 
compiling  the  fourth  part  of  this  work. 

Mammalia. — Lord  Clement's  Mammalia  and  Reptiles  of 
Europe  ;  Siebold's  Fauna  Japonica  ;  Pere  David's  List  of 
Mammalia  of  North  China  and  Thibet  ;  Swinhoe's  Chinese 
Mammalia  ;  Radde's  List  of  Mammalia  of  South-Eastern  Siberia ; 
Canon  Tristram's,  Lists  for  Sahara  and  Palestine ;  Papers  by 
Professor  Milne-Edwards,  Mr.  Blanford,  Mr.  Sclater,  and  the 
local  lists  given  by  Mr.  A.  Murray  in  the  Appendix  to  his 
Geographical  Distribution  of  Mammalia. 

Birds. — Blasius'  List  of  Birds  of  Europe;  Godman,  On 
Birds  of  Azores,  Madeira,  and  Canaries;  Middendorf,  for 
Siberia;  P6re  David  and  Mr.  Swinhoe,  for  China  and  Mongolia; 
Homeyer,  for  East  Siberia;  Mr.  Blanford,  for  Persia  and  the 
high  Himalayas  ;  Mr.  Elwes's  paper  on  the  Distribution  of 
Asiatic  Birds ;  Canon  Tristram,  for  the  Sahara  and  Palestine ; 
Professor  Newton,  for  Iceland  and  Greenland;  Mr.  Dresser, 
for  Scandinavia  ;  and  numerous  papers  and  notes  in  the  Ibis  ; 
Journal  fur  Crnithologie ;  Annals  and  Mag.  of  Nat  History ;  and 
Proceedings  of  the  Zoological  Society. 

Reptiles  ami  Amphibia—  Schreiber's  European  Herpetology. 
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TABLE  I. 

FAMILIES  OF  ANIMALS  INHABITING  THE  PALJE ARCTIC  REGION. 

Explanation. 
Names  in  italics  show  families  peculiar  to  the  region. 

Names  inclosed  thus  (  )  barely  enter  the  region,  and  are  not  considered  properly 

to  belong  to  it. 

Numbers  are  not  consecutive,  but  correspond  to  those  in  Part  IV. 


Sub- regions. 

Order  ami  Family. 

— 

H 

H 

1  Siberia. 

i 

Range  beyond  the  Region. 

MAMMALIA. 

Primates. 

3.  Cynopithecida? 

Ethiopiau,  Oriental 

Chiroptera. 

9.  (Pteropidel  ... 

11.  Khinolophida? 

12.  Vespertilionida: 

13.  NoctiliouidaB... 

— 

i 

— 



Tropics  of  E.  Hemisphere 
Warmer  parts  of  E..  Hum  is. 
Cosmopolite 
Tropical  regions 

Insectivora. 

15.  Macroscelididie 
1/.  Lnnaceklai  ... 

21.  Talpidfe  

22.  Soncidre  

i  I  1  I 

— 



Ethiopian 
(mental,  S.  Africa 
Nearctic,  Oriental 

Cosmopolite,  excL  Australia  and  S.  America 

Carnivoka. 

23.  Felidre   

25.  Viverridpe 

27.  Hywnidic 

28.  Canidie  

29.  Mustelida?  ... 

31.  .EluridoB 

32.  Ursidas   

33.  Otariidfe  

34.  Trichechidae  ... 

35.  Phocidie 

1     i    i  i  i  i  i 

— 

1 

All  regions  but  Australian 
Ethiopian,  Oriental 
Ethiopiau,  Oriental 
All  regions  but  Australian 
All  regions  but  Australian 
( >rieutal 

Nearctic,  Oriental,  Andes 
N.  and  S.  temperate  zones 
Arctic  regions 
X.  and  S.  temperate  zonea 

Cetacea. 

1 

36  to  41  

Oceanic 

Si REN I A. 

42.  Manatidrc 

Tropics,  from  Brazil  to  N.  Australia 

Ungulata. 

43.  S/piidffi  

47.  Suid*   

48.  Camelidre 

50.  Cervidaj  

52.  Bovidae  

Mill" 

i 

_  1 
"  1 

Ethiopian 

CosmojHjlite,  excl.  Nearctic  reg.  and  Australia 
Andes 

All  regions  but  Ethiopian  and  Australian 
All  regions  but  Neotropical  and  Australian 
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Order  and  Family. 


Hyracoidae. 

54.  (H)Tacidaj)  .. 

RoDENTIA. 

55.  Murida?  

56.  Spalacidie 

57.  Dipodidie 

58.  Myoxidte 

60.  Castoridie 

61.  Sciurida?  

64.  Octodontidso  ... 
67.  Hystricidre  ... 

69.  Lagomyidas  ... 

70.  Lcporid© 

BIRDS. 

PaSSERES. 

1.  Turdidie  

2.  Sylviidse  

3.  Timaliida*  ... 

4.  Panurida? 
6.  Cinclidao 

6.  Troclodytidiu ... 

8.  Certhiida:  ... 

9.  Sittida;  

10.  Paridie   

13.  Pycnonotidae... 

14.  Oriolidas  

17.  Muscicapidas... 

19.  Luniidie  

20.  Corrida  

23.  (Nectariniide) 

24.  (Diccidw)  ... 

29.  Anipclida?  ... 

30.  Hirundinida* ... 
33.  Fringillida?  ... 
35.  Sturiiidac 

37.  Alaudidtc 

38.  Motacillidas  ... 
47.  (Pittidar) 


SuW-regious. 


If 


U 


7  e  £ 

t  B  | 


t 


PlCAEIiE. 

51.  Picidre   

Yungida; 
Cuculidai 

62.  Coraciidie 

63.  Meropidro 
67.  Alceuinidie 
69.  Upupidre 

73.  Capnmulgidm 

74.  Cypselidre 


52. 
58. 


i- 


i  — 


Ethiopian  family 


Almost  Cosmoi>olite 
Ethiopian,  Oriental 
Ethiopian,  Nearctic 
Ethiopian 
Nearctic 

All  regions  but  Australian 
Abyssinia,  Neotropical 
Ethiopian,  Oriental 
Nearctic 

All  regions  but  Australian 


Cosmopolite 
Cosmopolite 

Ethiopian,  Oriental,  Australian 

Nearctic,  Oriental 

Oriental 

American,  Oriental 
Oriental,  Nearetio 

Nearctic,   Oriental,    Australian,  Madagascar 

Nearctic,  Oriental,  Australian  [?] 

Oriental,  Ethiopian 

Ethiopian,  Oricutal,  Australian 

Eastern  Hemisphere 

Eastern  Hemisphere  and  N.  America 

Cosmopolite 

Ethiopian,  Oriental,  Australian 
Ethiopian,  Oriental,  Australian 
Nearctic 
Cosmopolite 

All  regions  hut  Australian 
Eastern  Hemisphere 
All  regions  but  Neotropical 
•  'osinopolite 

Oriental,  Australian,  Ethiopiun 


All  regions  but  Australian 

N.  W.  India,  N.  E.  Africa,  S.  Africa 

Almost  Cosmopolite 

Ethiopian,  Oriental,  Australian 

Ethiopian,  Oriental,  Australian 

Cosmopolite 

Ethiopian,  Oriental 

Cosmopolite 

Almost  Cosmopolite 
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[PART  IIT. 


Sub-roplon*. 

Order  and  Family. 

* 

— • 

*  5 
=  ? 

d 

"E 

-I 

Itange  beyond  the  Region. 

5  I 

S 
X 

1 

■ 

~3 

CoLUMBS. 

84.  Columbidae  . 
Galuitx. 

86.  Ptcroclidne  . 

87.  Tetraonid.-e  . 
83.  Phasianida)  . 
89.  TurnicidiC  . 

Accipitres. 

94.  Vulturidre  . 

96.  Falconidte  . 

97.  Pandionidie. 

98.  Strigidro 

Grall.*. 

99.  Rallidte  . 
100.  Scolopaoidse. 

104.  Glarcolidre  . 

105.  Charadiiidaj. 

106.  Otididie 

107.  Gruidae 

113.  Ardcidn? 

114.  Plataleidte  . 

115.  Oiconiitie 


117.  Phseuicopteri 


nil 


Anseres. 

118.  Anatidse 

119.  I-aridae  

120.  Procellariidit* 

121.  Pelecanidie  ... 

123.  Colvmbidas  ... 

124.  Podicipidie  .. 

125.  Alcidie  

REPT1LIA. 
Ophidia. 

1.  Typhlopida-.. 

5.  Calaniariidte... 

6.  Oligodontidie 

7.  Colubridrc  ... 

8.  Homalopsida? 

9.  Pgammophida- 

18.  Erycidiiv  

20.  Elapid.x  

24.  Crotalidaj  ... 

25.  Viperidas  ... 


-'-I-  -| 


Cosmopolite 


Ethiopian,  Indian 
Nearctic,  Ethiopian,  Oriental 
Oriental,  Ethiopian,  Nearctic 
Ethiopian,  Oriental,  Australian 


All  regions  but  Australian 
Cosmopolite 
Cosmopolite  ;. 
Cosmopolite 


Cosmopolite 
Cosmopolite 

Ethiopian,  Oriental,  Australian 
Cusmopolitc 

Kthiopian,  Oriental,  Australian 

Eastern  Hemisphere,  and  N.  America 

Cosmopolite 

Almost  Cosmopolite 

Nearly  Cosmojwlite 

Neotropical,  Ethiopian,  Indian 


Cosmopolite 
Cosmopolite 
Cosmopolite 
Cosmopolite 

Arctic  and  N.  Temperate 

Cosmopolite 

N.  Temperate  zone 


All  regions  but  Nearctic 
All  other  regions 
Oriental  and  Neotropical 
Almost  Cosmopolite 
Oriental,  and  all  other  regions 
Ethiopian  and  Oriental 
Oriental  and  Ethiopian 
Australian  and  all  other  regions 
Nearctic,  Neotropical,  Orieutal 
Ethiopian,  Oriental 
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Order  and  Family. 


Lackbtilia. 
26.  Trog<nwphid<r 
28.  Amphisbwnida- 

50.  Varanidaj 

33.  I^acertidm 

34.  Zonuridai 
41.  Gymnopthal- 

inidas  

4.r».  Scincidte 

4rt.  Ophiomoridtr  .. 

47.  Scpida?   

49.  Geckotidai  ... 

51.  Agamidre 

62.  Cutnueleonidtf 

ClIELONIA. 

57.  Testudinidn'  ... 
69.  Trionychidae  ... 
60.  Chelouiidae  ... 

AMPHIBIA, 
Urodkla. 
8.  Proteidaj 
6.  Menoponiid.f ... 
6.  Salaiuandridse 

Anottka. 

10.  Bufonidae 

13.  Bombinatorida: 

15.  Alytidaa  

17.  Hylid*  

18.  Polypedatidsv 

10.  lUnuhe  

2".  Discoglosaidie 

FISHES  (FRESH- 
WATER). 

ACANTH<HTKHYi;il. 

1.  Gasterosteida? 

3.  Percida?  

12.  Scienida? 

26.  Comephorida... 

87.  Atherinida:  ... 

Physostomi. 

69.  Silnridse  

65.  Salmonidte  ... 

70.  Eboeidae  

71.  Umbrida; 

73.  Cyprinodontid«e 
75.  Cyprinida?  ... 


Pub  region*. 


i  s 

35  A 


Hang.-  beyond  the  Region. 


Ethiopian,  Neotropical 
Oriental,  Ethiopian,  Australian 
All  continents  but  American 
America,  Africa,  N.  India 

Ethiopian,  Australian,  Neotropical 
Almost  Cosmopolite 


Ethiopian 

A 1 1 1 1  ost  Cosmopol  i  te 

All  continent*  but  America 

Ethiopian,  Oriental 


All  continents  but  Australia 
Ethiopian,  Oriental,  Nearctic 
Marine 


Nearctic 
Nearctic 

Nearctic  to  Andes  of  Bogota 


All  continents  but  Australia 
Neotropical,  New  Zealand 
All  regions  but  Oriental 
All  regions  but  Ethiopian 
All  the  regions 
Almost  Cosmopolite 
All  regions  but  Nearctic 


Nearctic 

All  regions  but  Australian 
All  regions  but  Australian 

N.  America  and  Australia 


All  warm  region" 
Nrarctic,  New  Zealand 
Nearctic 
Nearctic 

All  regions  but  Australia 

Ail  regions  but  Australian  and  Neotropical 
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Order  »ml  Family. 


Gakoidxl 

96.  Accipenseriihe 

97.  Polydontidos ... 

INSECTS.  v  LEW- 
DOPTERA  (PART). 

DUKINI  (BUTTER- 
FLIES). 

1.  Danaidie 

2.  Satyridte 

8.  Nymphalidae  ••• 

9.  Libytheidse  ... 
10.  Nemeobcidic .. 

13.  Lyca;nidiB 

14.  Pieridre  

15.  Papilionidm  ... 
18.  Hesperidio  ... 

Sl'FIIIUfllDKA. 

17.  Zygfenidse 

21.  Stygiidas 

22.  iEgeriidffi 

23.  Sphingidic^  „. 


Sub  regions. 


i 


■- 


U  i 


- 

55   1  -> 


Xearctic 
_  Xearctic 


All  tropical  regions 

Cosmopolite 

Cosmopolite 

All  continents  but  Australia 

Absent  from  Nearctic  region  and  Australia 

Cosmopolite 

Cosmopolite 

Cosmopolite 

Cosmopolite 


Cosmopolite 
Neotropical 

Absent  only  from  Australia 

Cosmopolite 


Coleoptera. — Of  about  80  families  into  which  the  Coleoptera  arc  divided,  all  the 
more  important  are  cosmopolite,  or  nearly  so.  It  would  therefore  unnecessarily  occupy 
space  to  give  tables  of  the  whole  for  each  region. 

Land  Siiellh. — The  more  important  families  being  cosmopolite,  and  the  smaller 
ones  being  somewhat  uncertain  in  their  limits,  the  reader  is  referred  to  the  account  of 
the  families  and  genera  under  each  region,  and  to  the  chapter  on  Mollusca  in  the  con- 
cluding part  of  this  work,  for  such  information  as  can  be  given  of  their  distribution. 
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TABLE  II. 

LIST  OF  THE  GENERA  OF  TERRESTIAL  MAMMALIA  AND  BIRDS 
INHABITING  THE  PAL  A! A  RCTIO  REGION. 

Explanation. 

Nam 08  in  italics  show  genera  peculiar  to  the  region. 

Names  inclosed  thus  (...)  show  genera  which  just  enter  the  region,  but  are  not  considered 

properly  to  belong  to  it. 
Genera  which  undoubtedly  belong  to  the  region  are  numbered  consecutively. 

MAMMALIA. 


Order,  Family,  and 

Oenus. 


PRIMATES. 
Semnopithecwx. 
(Semnopithecus 

CYNOPITHECIDiE. 

1.  Macacus  

CHIROPTERA. 

Pteropidjl 
(Pteropua 
(Xantharpyia  ... 

Rhinolophida. 

2.  Rhinolphus  ... 

(Asellia   

(Rhinopmna  ... 
(Nycteria  

VeSPERTC  LI  ON  ID*. 

8.  Vesperugo 

4.  Oton yclcris  ... 

5.  Vespertilio 
(Kerivoula 

6.  Miniopteris  ... 

7.  Pleco 

8.  Barbastellus 


■•■        •  •  ■ 


Noctilionid*. 
9  Molossus  ... 

INSECTIVORA. 

Ekinaceika. 
10.  Erinaceus 


i. 


i 
i 

35 
1 
1 
1 

2 


Range  within  the  Region. 


Range  beyond  the  Region. 


Eastern  Thibet) 


Gibraltar,  N.  Africa,  E.  Thibet 
to  Japan 


Egypt,  Japan) 

N.  Africa,  Palestine) 


Oriental  genus 


Oriental 


Tropics  of  the  E.  Hemis. 
Oriental,  Austro-Malayan 


Temperate  &  Southern  parts  of  Warmer  parts  E.  Heini- 

Region  sphere 
Egypt) 

Egypt,  Palestine) 
Egypt) 


Siberia,  Amoorland 
E«ypt 

The  whole  region 
N.  China) 

S.  Europe,  N.  Africa,  Japan 
S.  Euroi*! 

Mid.  and  S.  Europe,  Palestine 


S.  Europe,  N.  Africa 


Ethiopian,  Java 
r?]  India 

Nubia,  Himalaya 


M 

Cosmopolite 
Oriental,  S.  Africa 
S.  Afric.  Malaya,  Austral. 
Himalayas 
Darjeehng,  Timor 


Ethiop.,  Neotrop.,  Aus- 
tralian 


Tlic  whole  region  ;  excl.  Japan      Oriental,  Africa. 
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Order,  Family,  »nd 
Genus. 

c  t 
'7. 

Rmigc  within  the  Region. 

Range  twpood  the  Region. 

Talpidjl 

11.  Tut  pa   

12.  Scaptochirt'S  ... 
18.  Anurosorex  ... 

14.  Scaptonyz 

15.  Myogale  .  . 

1 6.  Keclogale  

17.  Urotrichus 

AO,     1/7             C  U4»  

5 
1 
1 

1 

! 

l 
l 

The  whole  region 
N.  <  lima 
N.  China 
N.  t  hma 

S.  K.  Russia,  Pyrenees 
Thibet 
.la  pan 
E.  Thibet 

N.  India 

N.  W.  America 

SOBICIDiB. 

19.  Sorcx   

lu 

The  whole  region 

Absent  from  Australia  & 
S.  America 

w 

20.  Crocidura  

4 

W.  Europe  to  N.  China 

CARNIVORA. 

21.  Felis  

12 

The  whole  region  ;  ezcL  extreme 

North 
S.  Europe  to  Arctic  sea 

All  regions  but  Austral. 

22.  Lyncua   

9 

America  N.  of  60°  N.Lat. 

VlVEBIUD*. 

(Viverra  

23.  Genetta   

(Hcrpestes 

1 
1 
1 

N.  China) 

S.  Europe  k  N.  Africa,  Palestine 
N.  Africa,  Spain  [?],  Palestine) 

Oriental  and  Ethiopian 
Ethiopian 

Oriental  and  Ethiopian 

24.  Hytena   

1 

N.  Africa  and  S.  W.  Asia 

Ethiopian,  India 

Canida. 

25.  Canis   

20.  KyctereuUs  ... 

4 
1 

The  whole  region 

Japan,  Anioorland,  N.  China 

All  reg.  but  Austral.  [?] 

Mustelidjb. 

27.  Martes   

28.  Putorhti  

29.  Mustek   

80.  Vison   

81.  Gulo  

82.  Lutra   

83.  Lutronert-es 

84.  Enhydris 

85.  Melts   

jELURIDiE. 

36.  ^lurus   

87.  jEluropus 

7 
3 
10 

2 

1 

2 

1 
1 

2 

1 
1 

X.  Europe  and  Asia,  E.  Thibet 
\V.  Europe  to  K.  E.  Asia 
The  whole  region 

Europe  and  Siberia 

The  Arctic  regions 
The  whole  region 
Japan 

N.  Asia  and  Japan 
Cen.  Europe,  Palestine,  N. China, 
Japan 

S.  E.  Thibet 
E.  Thibet 

Oriental,  Nearctic 

Nearctic,  Ethiop.,  Hima- 
layas, Peru 

N.  America,  N.  India, 
China 

Arctic  America 

Oriental 

California 

China  to  Hongkong 
Nepal 

Ubsidje. 

88.  Thalassarctos  ... 
39.  Ursua   

1 
4 

Arctic  regions 
The  whole  region 

Arctic  America 
Oriental,  Nearctic,  Chil 
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Order,  Family,  and 
Gvnua. 

u 

Range  within  the  Region. 

Range  beyond  the  Region. 

1 

Otariidjs. 

40.  Callorhinus  ... 

41.  Zalophns—  ... 

42.  Eumetopias  ... 

i 
i 
i 

 ■  :  :  — 

Kamschatka  andBehriog'S  Straits 
Japan 

Japan,  Behring's  Straits 

California 
California 

1 

Trichechid^. 

43.  Trichechus 

i 

Polar  Scan 

Arctic  America 

Phocid*. 

44.  Callocephalus ... 

45.  Pagomys  

40.  1  agopliUUS 

47.  Phoea   

48.  Haliclnerus  ... 

49.  Pelagins  

50.  Cyatophora  ... 

3 
2 

o 

2 
1 

2 
2 

North  Sea,  Caspian,  Lake  Baikul 

North  Sea,  Japan 

Northern  Seas 

Northern  Seas 

North  Sea  aud  Baltic 

Madeira  to  Black  Sea 

N.  Atlantic 

Greenland 
N.  Pacific 
IN .  i  ncitic 
N.  Pacific 
Greenland 

N.  Atlantic 

SIRENIA  

Tropics  A  Bthi  tng'sStrts. 

CETACEA  

Oceanic 

UNGULATA. 

61.  E<pms   

4 

Cent.  4  and  W.  Asia  &  N.  Africa 

Ethiopian 

Sum.*. 
62.  Sua  

o 

The  whole  region 

Oriental,  Austro-  Malayan 

Camei.it>  .k. 

53.  Camtlus  

Ckrvip*. 

o 

*• 

Deserts  of  Cent,  and  \V.  Asia  ami 
N.  Africa 

54.  Alot'9   

55.  Taraudus 

66.  Cervua   

67.  Damn   

68.  JClapkodus 

69.  Lophotragus  ... 

60.  Caprtolm 

61.  Afoschus  

1 
1 

8 
1 
1 
1 

2 

1 

North  Europe  and  Asia 
Arctic  Europe  and  Asia 
The  whole  region 
Mediterranean  district 
N.  W.  China 
N.  China 

T«mp.  Europe  and  W.  Asia  and 

N.  Chiua 
Anioor  B»,  N.  China,  to  Hima 

lavas 

it  .      111  III! 

N.  America 

An  tic  America 

All  regions  but  Austral. 

f\  9       JTttfl  m  1  n'\t  t~  € 

l 
i 

BoVIDjB. 

63.  (Boa   

64.  <  Bison   

65.  (  Poephagus 

66.  Addax   

67.  Oryx   

68.  1  GazeUa  

6f>.  (  Prm-apm 

1 
1 
1 
1 
1 

12 

2 

Europe,  (not  wild) 
Poland  and  Caucasus 
Thibet 

N.  Africa  to  Syria 
N.  Africa  to  Syria 
N.  Africa  to  Persia,  and  Beloo- 

chistan 
W,  Thilx  t  and  Mongolia 

Oriental 
Xearctic 

Ethiopian  deserts 
S.  Alrica,  India 

R 
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Order,  Family,  and 
U  unui. 


70.  j  Saiga  ... 

71.  j  PunthtAops 
(Alcephalus 

72.  Budorcas 

73.  Jiupicapra 

74.  Nemorhcdus 

75.  Capra 

IIYRACOIDEA 
Hyracidje. 
(Hyrax  ... 

RODENTIA. 
Mr  it  i  da. 

76.  Mus   

77.  Cricttus  ... 

78.  Cricttulus 

79.  Merioues 

80.  Jikombomys 

81.  Psammomys 

82.  Sminthm 

83.  Arvicola  ... 

84.  Cuniculus 

85.  Myodea 

86.  Myospa 


SPA1-AC1D.B. 

87.  Ellobiua  ...  . 

88.  Spalax 

DlPODlPi. 

89.  Dipus     ...  . 

Myoxid-k. 

90.  Myoxus  ...  . 

Castoripjr. 

91.  Castor     ...  . 

ScirRiD^. 

92.  Sciurus    ...  , 

93.  Sciuropti-riis 

94.  Pteroni>8... 

95.  Spermophilus 

96.  Arctoniys... 

Octodontid*. 

97.  Ctenodadylus 

Htstricida. 

98.  Hystrix  ... 


C  u 

X.  2- 

X 

Range  within  the  Region. 

Range  beyond  the  Region. 

1 
1 
1 

i 

2 
7 

20 

E.  Europe  and  W.  Asia 

W.  Thibet 

Syria) 

a,  wimaiajas  to  inioet 
Pyrenees  to  Caucasus 
E!  Himalayas  to  E.  China  and 
Japan 

Spain  to  Thibet  and  N.E.  Africa 

Ethiopian  genua. 

Oriental    to  Sumatra, 

Formosa 
Nilgherriea,  RockyMtna 

1 

Syria) 

Ethiopian  geuus 

fl6 

9 

■ 
o 

8 

6 
3 
3 
121 
1 
l 
3 

The  whole  region 
The  whole  region 
i> .  i.  nina 

W.  and  Central  Asia  to  X.  China, 

N.  Africa 
K.  Europe,  Cent.  Asia,  N.  Africa 
Egypt  and  Palestine 
East  Europe,  Siberia 
The  whole  region 
N.E.  Europe,  Siberia 
North  of  region 
Altai  Mountains  and  N.  China 

• 

E.  Hemisphere 
Ethiopian,  Indian. 

Himalayas,  Nearctic 
Arctic  America 
Nearctic 

1 
1 

S.  Russia  and  S.  W.  Siberia 
Hungary  and  Greece  to  W.  Asia, 
Palestine 

• 

f  15 

S.  E.  Europe  and  N.  Africa  to 
N.  China 

Africa,  India 

12 

Temperate  parts  of  whole  region 

Ethiopian 

1 

Temperate  zone,  from  France  to 
Amoorland 

V    \  ,,,,,, ;  .,, 

»>.  America 

8 
4 

3 

10 
4 

The  whole  region 

Finland  to  Siberia  and  Japan 

Japan  and  W.  China 

E.  Europe  to  N.  China  and 

Kamscnatka 
Alps  to  E.  Thibet  and  Earn- 

ichatka 

All  regions  but  Austral. 
Oriental,  Nearctic 
Oriental 
Nearctic 

Nearctic 

1 

N.  Africa 

2 

S.  Europe,  Palestine,  N.  China. 

Ethiopian,  Oriental 
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Order,  Family,  and 
Genus. 

tl 

Range  within  the  liegion. 

Knn^e  beyou.l  the  Region, 

LAGOMYlDi. 

99.  Lagomys 

10 

Volga  to  E.  Thibet  and  Kam- 
schatka 

Nearctic 

Lkfobida 

100.  Ixpus   

12 

The  whole  region 

All  regious  but  Austral. 

BIRDS. 


PASSER ES. 
Turd  id*. 

1.  Turdus  .. 

2.  Oreocincla 

3.  Monticola 
(Bessornis 

Stlviid.5. 

4.  Cisticola 


% 
6. 

7. 

8. 
9. 

10. 

11. 

12. 


Aerocephalus. 
frumelicola  . 


Lusciniola 
Locustella 

Bradyptctus  . 

Ualamodus 

Phylloscopus. 


13.  Hypolais 

14.  j  Abrornis 

15.  Rcguloidea  .. 

16.  I  Regulns 

17.  I  Aedon   

18.  (  Pyrophthalma 

19.  ;  Afeluophilus .. 

20.  !  Sylvia   

21.  I  Curruea 


22. 
23. 

24. 
25. 
26. 


Luscinia 
Cyatuaila 

Calliope 
ErithacuB 
I  Qrandala 


18 
1 
3 
1 


1 
10 
4 


1 

7 

2 
I  3 
6 


2 
4 

2 
•j 

£ 
6 


The  whole  region  (excluding 

Spitzbergen) 
N.  E.  Asia  and  Japan,  straggler 


Almost  cosmopolite 
Oriental  and  Australian 


to  Europe 

S.  Europe,  N.  Africa,  Palestine,  !  Oriental  and  S.  African 

N.  China 
Palestine) 


S.  W.  Europe,  N.  Africa,  Japan 
W.  Europe  to  Japan 
Ncpaul,  Lake  Baikal,  E.  Thibet, 
high 

W.  andS.  Kurope,  N.  Africa, 

E.  Thibet 
S.  Eurojie 

W.  Europe  and  N.  Africa  to 
Japan 

S.  Europe  and  Palestine 
Euroj>e,  N.  Africa,  Palestine 
The    whole   region  (excluding 

western  islands) 
Europe,  N.  Africa,  Palestine, 

China 
Cashmere,  E.  Thibet 
Europe  and  China 
The  whole  region  (excluding 

Iceland,  &c. ) 
S.  Europe,  W.  Asia,  N.  Africa 
E.  Europe  and  Palestine 
W.  and  S.  Enrol*?,  Sardinia 
Madeira  to  W.  India,  N.  Africa 


Tropical  and  S.  Africa 


Ethiop.,  Orient.,  Austral. 
Orient ,  Ethiop.,  Austral. 


7  !  Madeira  to  India,  N.  Africa 

2  ■  W.  Europe,  N.  Africa,  Persia 

3  j  Europe  and  N.  Africa  to  Kam- 

schatka 

2  N.  Asia,  Himalayas,  China 

3  Atlantic  Islands  to  Japan 

1    High  Himalayas  and  E.  Thibet 


India,  winter  migrants  (?) 
E.  and  S.  Africa 
Oriental 

China,  Moluccas,  India, 

Oriental  region 

N.  India,  Formosa 

N.  and  Central  America 

E.  and  S.  Africa 


N.K.  Africa,  Ceylon  mi- 
grants  (?) 

E  Africa,  India,  mi- 
grants 

Abyssinia    and  India 

migrants 
Centl.  India  (t  migrant) 


R  2 
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Older,  Family,  and 
Genu* 

j  G 
?}. 

27.  J  Ruticilla 
'28.  {  Uurvivota 

29.  Dromokea 
!10    Kit  vii'oln  - 

31.  Cercomela 

32.  Pratiucola 

83.  Accntor  

10 

2 
3 

2 
3 
12 

Tim  alii  u.k. 

84.  Ptrrnrhinus  .. 
(If  ill  ae<  >cereug  ... 

l(  'rntcmiui*   

(Trwhaloptcron 
( htnt liHi'iiu'l.i  — 

3 
1 

9 

— 

3 

s 

1  *  k  v*  tr  ii  lit  i  - 

(Paradoxornis 
35.  f'omatonut 
3(5.  Suthora   

3 
1 

3 

37.  J'  i  a  a riis  

88.  HeUtromorpha  . 

1 
1 

39.  Ckotor.u'i  

1 

<  'imm  ti>  r 

40.  Cincltu   

5 

(Myiophonus  ... 

1 

TnotjLouYTin.f:. 

41.  Troglodytes  ... 

3 

(Pnocpyga 

2 

C'KitTimn.f:. 

42  Oerthia 

43.  Tithodroma  ... 

o 

** 

1 

SlTTin.K. 
44  Sitta 

7 

Parid.r. 

45.  Parus   

20 

41.  I.nphnphanes  ... 
47.  Acmintn  

6 
6 

48.  .Egithalns 

1 

LltiTRirillP.E. 

(Pmparus  

1  4 

Range  within  the  Region. 


Thibet  and  N.  W.  China 

Palestine) 

N.  Africa,  Persia) 

E  Thibet) 

E.  Tbibet) 


Himalayas  ami  E.  Thibet) 
High  Himalayas  and  E.  Thibet 
E.  Thibet 

W.  Europe  to  W.  Siberia 
Nepaul   ami  E.  Thil>et,  from 

10,000  feet  altitude 
E.  ThuVt 


The  whole  region  (Atlantic  Is- 
lands excluded) 

Turkestan,  Thian-Shan  Moun- 
tains, 6,000  feet 

Iceland  and  Britain  to  Japan 
E.  Thibet) 


\V.  Europe  to  K,  China 
S.  Europe  to  N.  China 


W.  Europe,  to  Himalayas  and 
Japan 

W.  Europe  to  Kamschatka,  N. 

A  fries 

Euroj»e  and  high  Himalayas 
W.  Europe  to  N.  China  and 

Kamchatka 
S.  E.  Europe 


Moupin,  in  E.  Thibet) 


Range  beyond  the,  Region. 


Abyssinia,  India 

Oriental 

Ethiopian 

E.  and  S.  Africa,  India 
N.E.Africa,  N.W.India 
Ethiopian  to  Orieutal 
Himalayas  (?)  in  winter 


Oriental  genus 
Ethiopian  g  nus 
Oriental  genus 
Oriental  genua 


(?)  Oriental  genus 

Himalayas,  China,  For- 
mosa 


American  highlands 
Oriental  genus 


Neotropical  and  Nearc- 

t it-,  Himalayas 
Oriental  genus 


Himalayas,  Nearctic 
Abyssinia,  Nepaul,  high 


India,  Nearctic 


Nearctic,  Oriental,  Ethi- 
opian 
Nearctic 


Ethiopian 


Oriental  genus  and  fam. 


Eu.  to  Japan,  N.  Afr.,  Himalnyas 
E.  Thibet,  Amoor,  Japan 
S.  Europe,  N.  Africa,  Palestine 
The  whole  region 
Palestine  (a  ilcsert  genus) 
W.  Europe,  N.  Africa  to  India 
W.    Europe   to  Japau  ;  high 
Himalayas 
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Order,  Family,  and 
Genus. 

O  g 

A  — 

 g 

Range  within  the  Region. 

Rang*  beyond  the  Region. 

T*vr* vnVfiTirk  v 

49.  Microscelis  ... 

50.  Pycnonotua  ... 

1 

2 

Japan 

Palestine,  N.  China,  Japan 

Oriental  genus 
Orkutal  and  Ethiopian 

OIUOLID.E. 

51.  Oriolus   

2 

S.  Europe,  China 

Ethiopian  and  Oriental 

Ml*SCICAl'II>.E. 

52.  Muscicapa 

53.  Butalia   

2 
2 

W.  and  Ccutral  Europe 

\V.  Euroj*  to  Japan  and  China 

Ethiopian. 

E.  and  S.  Africa,  Mo- 
luccas 
Oriental  &  Madagascar 

Oriental  genus 
uiH'niai  geuus 
Oriental  genus 
Oriental  gentu 
Ethiopian  and  Oriental 

54.  Erythrosterna... 
(Xanthopygia ... 

i    J*'  11  III  V  1  ■  1  — 

\  i-Ji.ii  .  im»^~  ... 

(Cyanoptila  ... 
(Siphia   

55.  Tchitrea  

3 

1 
1 
1 
1 

2 

Central  Europe  to  N.  China  and 

Japan 
Japan) 

Cj.  IIIIOCI/ 

Japan  and  Ainoor) 
Moupin,  E.  Thibet) 
N.  China  and  Japan 

Lam  id*. 

56.  Lanius   

(Telephouus  ... 

11 
1 

The  whole  region  (cxcl.  Atlantic 

Islands) 
N.  Africa) 

Nearctic,  Ethiopian, 

Oriental 
Ethiopian  genus 

ConviD*. 

57.  Garrulus  

58.  Perisoreus 
(Urocissa  

59.  Kucifraga 

7 
1 

2 
3 

W.  Europe,  N.  Africa,  to  Japau 
N.  Kurope  and  Siberia 
Cashmere,  Japan) 
W.  Europe  to  Japan,  and  Hima- 
layas 

W.  Europe  to  China  and  Japan 

Spain,  N.  E.  Asia  aud  Japau 
The  whole  region 

1.*..-              a       X?              1.  11" 

>V.  Europe  to  >.  (.lima,  Hima- 
layas 

Himalayas,  Formosa 
N.  America 
Oriental  genus 
Himalayan  pine  forests 

60.  Pico  

61.  Cyanopka 

62.  Corvus   

63.  rrtgxlus  ... 

Nectaiumid.e. 

5 

2 
12 
3 

S.  China  ami  Formosa 
migrants  [>] 

Co.smopolite(exel.S.Am.) 

Abyssinian  mountains 

(Arachnccthra 

• 

1 

Palestine) 

Oriental  genus 

DllJEWJE. 

t^osterops 

1 

Ainoor  anu  japan ; 

r.iniop.,  i/uen,,  AUsttai. 

Ampklipjb. 
64.  Ampelia  ...  ... 

2 

Northern  half  of  region 

North  America 

HlRUNDIXIDJL 

65.  Hirundo  

66.  Cotvle   

67.  Chelidon  

2 
2 
8 

The  whole  region 

The  whole  region  (excl.  Atlan.Is.) 

Thi  whole  region 

Cosmopolite 

Nearctic,  Ethiop.Orien. 

Oriental 

Fmkoiluda 

68.  Fringilla  

Tho  whole  region 

Africa 
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Order,  Family,  and 

Hi  nut 
\1*  11  MS. 

«_.  « 

69.  Acanthis 

* 

70.  Procarduflis  ... 

71.  Chrysomitris 

/  £.  J^rftfLKSpiZil 

i  i 

1  O.  JlltWJMjU.il 

74.  Chlorospiza  ... 

5 

75.  Passer   

8 

76.  Montifringilla 

4 

77.  Fringillauda.. 

1 

T  fl     (~*f\nr*r\t  1 1  rail  » 1  ,  >  u 

3 

#47.  JiyCcrODflS 

•> 

0\'               '  1  '  1 1  "J  I  It*  •                .  .. 

2 

c  1  >   /  uTrn  tu  *i       , . . 

D 
». 

/  1  '  »-i  •  1 1  aa  irt'o 

oz.  LariHKiacus  ... 

1 
i 

1 8 
i  ^ 

©o»  j&ryi/i/ t/ay/i*«  ... 

■ 

04.   c  raff  us  

a 

85.  Loxia   

3 

86.  Pinicola  

1 

87.  Propifrrhulti  ... 

1 

88.  Pyrrhmpiza  ... 

1 

89.  Linota   

6  | 

90.  Lencosticte  ... 

4 

Einbci  i/iiitc 

91.  1  Euspiza 

4 

92.  )  Emherixa  ... 

25 

i»3.  )  Friugillaria... 

2 

#i  a     ff    til  1 

94.  V  Plertmphaiies 

2 

Sttrnid*. 

95.  Pas«tor   

1 

96.  Sturiiia  

97.  Sturnus   

3 

(Amydrns 

1 

98.  Podccei  1 

3 

ALAL  pi  pa. 

99  Otocorvs 

i 

lftO.  Alauda   ..  .. 

7 

101.  Galcrita  

2 

102.  Calandrella  ... 

4 

103.  M'hinocorypha 

5 

104.  Palladia  1 

1 

(Certhilauda  ... 

1 

(Alaemon 

1 

Kaiigit  within  the-  Il.ni-n. 


Europe  and  N.  Africa  to  Central 
Aria 

High  Himalayas  and  E.  Thibet 

\V.  Europe  to  Japan 

Atlantic  Islands  to  Palestine,  N. 

Africa 

N.  E.  Europe  to\V.  Himalayas 
W.  Euroite,  X.  Africa  to  Japan 
The  whole  region 
Europe  to  Cashmere  and  Silieria 
X.  W.  Himalayas  to  E.  Thibet, 
high 

W.  Europe,  High  Himalayas  to 
Japan 

Central  AsiaA  High  Himalayas 
E.  Thibet,  China,  and  Japan 
Azores  to  Japan,  High  Himalayas 
Palestine) 

Cent.  Eu.  to  Japan,  High  Hima- 
layas 

N.  Africa  to  Afghanistan  and 

Turkestan 
Turkestan  4  E.  Thiln-t  to  Japan 
Europe,  High  Himalayas  to  Japan 
X.  Eumjie,  Siberia 
High  Himalayas 
Snowy  Himalayas 
The  whole  region 
Turkestan  to  Kamschatka 

K.  Europe  to  Japan 
Europe  to  Jupan 
S.  Europe,  X.  Africa 
Northern  half  of  region 


JlMifc"  beyond  the  [legion. 


NT.  and  S.  America 


China,  E.  Africa 
Ethiopian,  Oriental 


X.  America 


China 
Alaska 

Ethiopian  genus 
India  4  China,  N. 


X.  America 
X.  America 
Darjeeling  in  winter 

X.  America 
X.  W.  America 

X.  America 
X.  India,  China 
African  genus 
X.  America 


East  Europe,  Central  Asia  India 
A  moor,  Jajwn,  X.  China  I  Oriental 

The  whole  region  (excl.  Atlantic  India,  China 

Islands) 
Palestine) 

Cen.  Asia,  Turkestan,  Yarkand 


X.  Europe  to  Japan,  X.  Africa, 

Arabia 

The  whole  region  (excl.  Iceland) 
Central  Europe  to  X.  China,  N. 
Africa 

Central  Europe  to  N.  China,  X 
Africa 

S.  Eu.  X.  Africa,  N.  &  Cen.  Asi; 

Mongolia 

X.  Africa) 

X.  Africa,  Arabia) 


X.  E.  African  genus 


I ndia.X.  America,  Andes 

India,  Africa 

India,  Central  Africa 


X.  W.  India 

S.  African  genus 

,  Ethiopian  genus 


Digitized  by  G 


CHAP.  X.] 


THE  PAL^ARCTIC  REGION. 


247 


Order,  Family,  and 


105. 
MoTACILLlDJB. 

106.  Motacilla 

107.  Budytes 

108.  Calobates 

TlTTID^. 

(Pitta  ... 
TICARIjE. 

PlCID.K. 

109.  Picoidea... 


110.  PicUi 


•  • 


111.  Hypopicus  ... 
(\ ungipirus  ... 

112.  Drvocopus  ... 

113.  Geciuus  

YtnraiDA 

114.  Yunx    ..  ... 

CucrLiD*. 

115.  Cnculus  

116.  Coccystea 

Coraciid*. 

117.  Coracias  

(Eurystoraus ... 

Ifnopma, 

118.  Meropa  ... 

Alcedixidjs. 

(Halcyon 

119.  Alcedo   

120.  Cerylo   

121.  Upnpa   

C'APKIMULQID.«. 

122.  Caprimulgus... 

Cypselidje. 

123.  Cypselus 

124.  Chetura  


Saiga  within  the  Region 


S.  Europe,  N.  Africa,  to  Cash- 
mere 

The  whole  region 
Europe  to  China 
Atlantic  Is.,  W.  Europe,  to  China 


Japan) 


n»T\Ro  hevond  the  Region. 


Africa,  India 


Oriental,  Ethiopian 
Oriental,  Moluccas 
MalaUia,  Madagascar 


Oriental  ft  Austral,  genus 


N.  and  Cen.  Europe  to  Thibet  A  North  America 
E.  Asia 

16   The  whole  region  (excl.  Atlantic  India,  China,  N.  and.  S. 
Islands)  America 
1  1  N.  China 
1    N.  China) 


Himalayas 
Oriental  genua 


1  !  N.  ft  Cen.  Europe  to  N.  China    I  Neotropical 


W.  Europe  to  Thibet,  A  moor  A 
Japan 


Oriental 


2  \V.  Europe  to  N.   W.   India,  N.  E.  Africa,  S.  Africa 
Thibet  and  Japan 


The  whole  region  (excl.  Atlantii 

Islands) 
S.  Europe  and  N.  Africa 


Cent  Europe  to  Cent. 
Amoor  in  summer) 


Ethiop.  Oriental  Austral. 
Ethiopian  and  Oriental 


Ethiopian,  Oriental 
)riental  ft  Austral,  genus 


S.  Europe  to  Cashmere,  N.  Afric     Hhiopian  and  Oriental 


3    W.  Asia,  N.  China,  Japan) 
2  j  Europe,  N.  China 
S.  E.  Europe,  Japan 


v  Europe,  N.  China 


f.    Kurope  to  Japan 


I'hfl  whole  region  (excl  Iceland 
X.  China,  Dauria 


Ethiop.,  Orien.,  Austral. 
\frica,  India,  America 

'•'.thiop.  ft  Oriental  genus 

Ethiopian  and  Oriental 


Ethiopian,  America 
Mriea,- India 
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Order,  Family,  and 
Genua. 

Range  within  the  Region. 

Range  beyond  the  Region. 

COLUMB.B. 

• 

L  OLl  M  III  DA.. 

1  25  Columba 

126.  Turtur   

(Almooauu  ... 

6 
4 
I 

The  whole  reirion 
W.  Euro|>c  to  Japan 
E  Thibet) 

Africa.  Asia.  America 

•  in  a  v          a  auiti^  <auivi  i  \s*m 

Ethiopian  and  Oriental 
Oriental  genua 

GALLINvE. 

lMEROCLIUJ!. 

127.  Iterocles 

128.  Syrrlutptcs  ... 

2 
2 

S.  Europe,  N.  Africa,  to  W.  India 
Central  Asia,  N.  China 

Ethiopian  genus 

TliTttAOMn^B. 

129.  Francoliuas  ... 

130.  rcrais  

131.  Coturnix 

132.  Lcnm   

133.  Caecabis  

134.  Tdraogallus  ... 

135.  Tetrao   

130.  Bonasa   

137.  Lagopus  

1 

o 

1 
1 

5 

4 

4 

1 
4 

Borders  of  Mediterranean 
KurojMj  to  .Mongolia 
Central  and  S.  Europe  to  Japan 
Snowy  Himalayas  to  E.  Thilx-t 
Cen.  Europe  atid  N.  Africa  to  N. 

W.  Himalayas 
Caucasus  to  E  Thibet  and  Altai 

Mountains 
Europe  and  N.  Asia 
Europe  and  N.  Asia 
Icelaud,  W.  Europe  to  Japan 

Ethiopian,  Oriental 
Ethiop.,  Oricn  ,  Austral. 
Abyssinia,  Arabia 

N.  America 
N.  America 

N.  America,  Greenland 

I'llASIANID*. 

138.  Cronoptilon ... 

139.  Lophnphorus ... 

140.  Tetraophasis  . . . 

a*"i   ■  _ 

141.  (  eiiornis 

142.  Pncrasia — 

143.  Pfwsianus  ... 

144.  Tha  it  malca  . . . 

145.  IUiaginia 

4 

3 

1 
1 

3 
10 

! 

Thibet,  Mongolia,  N.  China 
Cashmere  to  E.  Thibet  (highest 

W  CM  11 

E.  Thibet 

N.  W.  Himalayas  (high) 

N.  W.  Himaluvasto  N  W  Chiiin 

Western  Asia  to  Japan 

E  Thibet  to  Amoor,  K.  China 

Nepaul  to  E  Thibet  (high) 

E.  Thibet  (?) 
Himalayas  to  W.  China 
H  imalavas 

W.  Himalayas,  Fonnosa 
West  China 

I    1*11  x  -  r       l  t.   ■  ' 

X  URN K  1 1>£ 

140.  Turnix   

2 

Sit  til  in  ninl  X    Afrioii.  Clmm 

Ktliion  .  Orien  .  Austral. 

ACCIPITRES. 

VOLTURIDA 

147.  Vultur  

148.  Gyps   

149.  Otogvps 

150.  Neophron 

1 
1 
1 
1 

Spain  and  N.  Africa  to  N.  China 
S.  Europe,  Palestine,  Ccn.  Asia 
S.  Europe,  N.  Africa 
Atlantic  Isds.  to  Palestine 

rji      a.  at  ♦          ■       1  ♦ 

R.  Africa,  India 
S.  Africa,  India 
Africa,  India 

F.u.roNin.B. 

151.  Circus   

152.  Astur   

153.  Accipiter 

154.  Buteo   

5 
1 
2 
4 

Europe  to  Japan 
Europe  to  N.  China 
Europe  to  Japan 
Europo  to  Japan 

Almost  Cosmopolite 
Almost  Cosmopolite 
Almost  Cosmopolite 
Cosmopolite  (excl.  Aus- 
tralia) 
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155.  Archibuteo 

156.  Gypaetus 

157.  Aquila  ... 

158.  Nisaetus... 

159.  Circaetus 

160.  Haliaetus 

161.  Milvus 

162.  Elauus  ... 

163.  Pernis  ... 

164.  Falco  ... 

165.  Hierofuleo 

166.  Cerchneis 

PANDIONID.S. 

167.  Pandion— 

Stuigida. 

168.  Surma 

169.  Nyctea  ... 

170.  Athene  ... 
(Ninox  ... 

171.  Glaucidium 

172.  Bubo  ... 

173.  Scops  ... 

174.  Syrnium... 

175.  Otus 

176.  Nyetala  . 

177.  Strix  ... 


s. 


4 

2 

1 
5 

5 

4 


N.  Europe  to  Japan 

S.  Europe,  N.  Africa 

Europe  to  Japan 

E.  Europe,  N.  Africa,  W.  Asia 

E.  and  S.  Europe,  N.  Africa,  W. 


Iceland  and  S.  Europe  to  Japan 

Europe  to  Japan,  X.  Africa 
N.  Africa,  N.  China  to  Amoor 

Europe  to  J.  pan 
The  whole  region 

The  whole  region 
Atlantic  Islands  to  Japan 


1    Europe  to  Japan 


N.  Europe  and  Siberia 
Arctic  regions 

Central  and  S.  Europe  to  Japan 

X.  China  and  Japan) 

Europe  to  N.  China 

Europe  to  N.  China 

S.  Europe  to  Japan 

Europe  to  Japan 

Europe  to  Japan 

N.  Europe  to  E.  Siberia 

Europe  and  N.  Africa 


Range  beyond  the  Region. 


N.  America 
Abyssinia,  Himalayas 
Nearctic,  Ethiop.,  Orien. 
India,  Australia 
Africa,  India 

Cosmopolite  (excl.  Neo- 
tropical region) 

The  Old  World  AAustral. 

Cosmopolite  (excl.  East 
U.  S.  ) 

Ethiopian  and  Oriental 

Cosmopolite  (excl.  Pacific 
Islands) 

N.  America 

Cosmop.  (excl.  Oceania) 


Cosmopolite 


North  America 
Arctic  America 
Ethiop., Orien.,  Austral. 
Oriental  genus 
America 

Africa,  India,  America 
African,  Orien.,  Austral. 
African,  Oriental,  Amer. 
Almost  Cosmopolite 
N.  America 

All  warm  k  temp,  regions 


Peculiar  or  very  characteristic  Genera  of  IVaduuj  and  Sicimming 

GRALL.E. 
Pallida. 

Ortyyoinetm 


St'OLOPACIDJB. 

Jbidorhynclta  .. 

Terekia  

Hclodromas 

Machetes  

Eurinorhynch  us 

Glabeolidje. 
Pluvianus 

Chauadriidjl 
Vanellus 


Europe,  N.  E.  Africa 


Cashmere  4  Cen.  Asia,  N.  China 
N.  E.  Europe  and  Siberia 
E.  and  N.  Europe,  N.  India 
N.  and  Cen.  Euroi>c,  Cen.  Asia 
N.E.  Asia 


N.  Africa,  Spain 


8  '  Europe  to  the  Puujaub 


Himalayan  Valleys 
India,  Australia(migrant) 

India  in  winter 
Bengal 


S.  America 
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Unltr,  Family,  and 
Genua. 

it 

T. 

Range  within  the  Region. 

Range  beyond  the  Region. 

fits* 

VI  lo . .         ...  ... 

i 

v> .  curope  to  Mongolia, i\ .  Ainra 

ANSERES. 

AviTrnr 

A>  AT  I  Da. 

^\  1 X . « •  ••• 

Rucephala  ... 
Histnonicus  ... 

Harelda  

Somateria 
(Ederaia  

1 

3 
1 
1 

\ 
9 

N.  China  to  Amoor 
Iceland,  N.  Europe,  and  Asia 
Iceland,  N.  Siberia  t  . 
North  of  whole  regidh 
North  of  whole  region 
North  of  whole  region 

N.  America 
N.  America 
N.  America 
Arctic  America 
N.  America 
N.  America 

Labidjb. 

IilSHA   

1 

North  coast*  of  whole  region 

N.  America 

COLYMBID*. 

Colymbui  ... 

3 

North  of  whole  region 

N.  America 

Alcidjc. 

A  lea   

Fratercula  ... 

Una   

Mcrgulus 

2 
3 
3 
1 

North  coasta  of  whole  region 
N  orth  coasta  of  whole  region 
North  coasts  of  whole  region 
Iceland  and  Arctic  coasts 

N.  America 
N.  America 
N.  America 
Arctic  America 
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THE  ETHIOPIAN  REGIOX. 

This  is  one  of  the  best  defined  of  the  great  zoological  regions, 
consisting  of  tropical  and  South  Africa,  to  which  must  be  added 
tropical  Arabia,  Madagascar,  and  a  few  other  islands,  all  popu- 
larly known  as  African.  Some  naturalists  would  extend  the 
region  northwards  to  the  Atlas  Mountains  and  include  the  whole 
of  the  Sahara ;  but  the  animal  life  of  the  northern  part  of  that 
great  desert  seems  more  akin  to  the  Pahearctic  fauna  of  North- 
Africa.  The  Sahara  is  really  a  debatable  land  which  has  been 
peopled  from  both  regions;  and  until  we  know  more  of  the  natural 
history  of  the  great  plateaus  which  rise  like  islands  in  the  waste 
of  sand,  it  will  be  safer  to  make  the  provisional  boundary  line  at 
or  near  the  tropic,  thus  giving  the  northern  half  to  the  Pahearctic, 
the  southern  to  the  Ethiopian  region.  The  same  line  may  be 
continued  across  Arabia. 

With  our  present  imperfect  knowledge  of  the  interior  of 
Africa,  only  three  gTeat  continental  sub-regions  can  be  well  de- 
fined. The  open  pasture  lands  of  interior  tropical  Africa  are 
wonderfully  uniform  in  their  productions ;  a  great  number  of 
species  ranging  from  Senegal  to  Abyssinia  and  thence  to  the 
Zambesi,  while  almost  all  the  commoner  African  genera  extend 
over  the  whole  of  this  area.  Almost  all  this  extensive  tract  of 
country  is  a  moderately  elevated  plateau,  with  a  hot  and  dry 
climate,  and  characterised  by  a  grassy  vegetation  interspersed 
with  patches  of  forest.  This  forms  our  first  or  East  African 
sub-region.  The  whole  of  the  west  coast  from  the  south  side  of 
the  Gambia  River  to  about  10°  or  12°  south  latitude,  is  a  very 
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different  kind  of  country ;  being  almost  wholly  dense  forests 
where  not  cleared  by  man,  and  having  the  hot  moist  uniform 
climate,  and  perennial  luxuriance  of  vegetation,  which  charac- 
terise the  great  equatorial  belt  of  forest  all  round  the  globe.  This 
forest  country  extends  to  an  unknown  distance  inland,  but  it  was 
found,  with  its  features  well  marked,  by  Dr.  Schweinfurth  directly 
he  crossed  the  south-western  watershed  of  the  Nile ;  and  far  to 
the  south  we  find  it  again  unmistakably  indicated,  in  the  exce3- 
sively  moist  forest  country  about  the  head  waters  of  the  Congo, 
where  the  heroic  Livingstone  met  his  death.  In  this  forest 
district  many  of  the  more  remarkable  African  types  are  alone 
found,  and  its  productions  occasionally  present  us  with  curious 
similarities  to  those  of  the  far  removed  South  American  or 
Malayan  forests.  This  is  our  second  or  West  African  sub- 
region. 

Extra-tropical  South  Africa  possesses  features  of  its  own,  quite 
distinct  from  those  of  both  the  preceding  regions  (although  it  has 
also  much  in  common  with  the  first).  Its  vegetation  is  known 
to  be  one  of  the  richest,  most  peculiar,  and  most  remarkable  on 
the  globe ;  and  in  its  zoology  it  has  a  speciality,  similar  in  kind 
but  less  in  degree,  which  renders  it  both  natural  and  convenient 
to  separate  it  as  our  third,  or  South  African  sub-region.  Its 
limits  are  not  very  clearly  ascertained,  but  it  is  probably  bounded 
by  the  Kalahari  desert  on  the  north-west,  and  by  the  Limpopo 
Valley,  or  the  mountain  range  beyond,  on  the  north-east,  although 
some  of  its  peculiar  forms  extend  to  Mozambique.  There 
remains  the  great  Island  of  Madagascar,  one  of  the  most  isolated 
and  most  interesting  on  the  globe,  as  regards  its  animal  produc- 
tions; and  to  this  must  be  added,  the  smaller  islands  of  Bourbon, 
Mauritius  and  Rodriguez,  the  Seychelles  and  the  Comoro  Islands, 
forming  together  the  Mascarene  Islands, — the  whole  constituting 
our  fourth  sub-region. 

Zoological  Chamderistics  of  the  Ethiopian  Region. — We  have 
now  to  consider  briefly,  what  are  the  peculiarities  and  charac- 
teristics of  the  Ethiopian  Region  as  a  whole, — those  which  give 
it  its  distinctive  features  and  broadly  separate  it  from  the  other 
primary  zoological  regions. 
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Mammalia. — This  region  has  9  peculiar  families  of  mammalia. 
Cbiromyidee  (containing  the  aye-aye) ;  Potamogalidre  and  Chry- 
sochloridai  (Insectivora) ;  Cryptoproctida?  and  Protelidae  (Carni- 
vora) ;  Hippopotamida?  and  Cainelopardalida?  (Ungulata) ;  and 
Orycteropodidai  (Edentata).  Besides  these  it  possesses  7  pecu- 
liar genera  of  apes,  Troglodytes,  Colobiis,  Myiopiihetua  Cerco- 
pithccus,  Cercoccbus,  Theropithccus,  and  Cynocephalus  ;  2  sub- 
families of  lemurs  containing  6  genera,  confined  to  Madagascar, 
with  3  genera  of  two  other  sub-families  confined  to  the  con- 
tinent ;  of  Insectivora  a  family,  Centetidre,  with  5  genera, 
peculiar  to  Madagascar,  and  the  genera  Petrodromus  and  Rhyn- 
chocyoii  belonging  to  the  Macroscelidida?,  or  elephant-shrews, 
restricted  to  the  continent ;  numerous  peculiar  genera  or  sub- 
genera of  civets ;  Lyceum  and  Mcgalotis,  remarkable  genera  of 
Canida? ;  Ictonyx,  the  zorilla,  a  genus  allied  to  the  weasels  ; 
13  peculiar  genera  of  Muridie  ;  Pcctinator,  a  genus  of  the  South 
American  family  Octodontidas ;  and  2  genera  of  the  South 
American  Echimyidffi  or  spiny  rats.  Of  abundant  and  charac- 
teristic groups  it  possesses  Macroscclides,  Felis,  Hyama,  Jfyrax, 
Rhinoceros,  and  Elephas,  as  well  as  several  species  of  zebra  and 
a  great  variety  of  antelopes. 

The  great  speciality  indicated  by  these  numerous  peculiar 
families  and  genera,  is  still  farther  increased  by  the  absence 
of  certain  groups  dominant  in  the  Old-World  continent, 
an  absence  which  we  can  only  account  for  by  the  persistence, 
through  long  epochs,  of  barriers  isolating  the  greater  part  cf  Africa 
from  the  rest  of  the  world.  These  groups  are,  Ursidae,  the  bears  ; 
Talpida?  the  moles ;  Caraelidre,  the  camels ;  Cervida*,  the  deer ; 
Caprinic,  the  goats  and  sheep ;  and  the  genera  Bos  (wild  ox) ;  and 
Sus  (wild  boar).  Combining  these  striking  deficiencies,  with 
the  no  less  striking  peculiarities  above  enumerated,  it  seems 
hardly  possible  to  have  a  region  more  sharply  divided  from 
the  rest  of  the  globe  than  this  is,  by  its  whole  assemblage  of 
mammalia. 

Birds.— In  birds  the  Ethiopian  region  is  by  no  means  so 
strikingly  peculiar,  many  of  these  having  been  able  to  pass  the 
ancient  barriers  which  so  long  limited  the  range  of  mammalia. 
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It  is,  however,  sufficiently  rich,  possessing  54  families  of  land 
birds,  besides  a  few  genera  who3e  position  is  not  well  ascertained, 
and  which  may  constitute  distinct  families.  Of  these  6  are 
peculiar,  Musophagidae  (the  plantain  eaters) ;  Coliidue  (the  colies) ; 
Leptosomidie,  allied  to  the  cuckoos ;  Irrisoridas,  allied  to  the 
hoopoes;  and  Serpentaridae,  allied  to  the  hawks.  Only  one 
Passerine  family  is  peculiar — Paictida?,  while  most  of  the  other 
tropical  regions  possess  several;  but  Euryccros  and  Buphaga, 
here  classed  with  the  SturnicLe,  ought,  perhaps,  to  form  two 
more.  It  has,  however,  many  peculiar  genera,  especially  among  the 
fruit-thrushes,  Pycnonotidae ;  flycatchers,  Muscicapidte ;  shrikes, 
Lanidae ;  crows,  Corvidae  ;  starlings,  Sturnidae ;  and  weaver-birds, 
Ploceidae;  the  latter  family  being  very  characteristic  of  the.  region. 
It  is  also  rich  in  barbets,  Megalaemidae  (7  peculiar  genera) ; 
cuckoos,  Cuculida; ;  rollers,  Coraciidae ;  bee-eaters,  Meropidae ; 
hornbiils,  Bucerotidae ;  ani  goat-suckers,  Capri  mulgidae.  It  is 
poor  in  parrots  and  rather  so  in  pigeons ;  but  it  abounds  in 
Pterocles  and  Francolinus,  genera  of  Gallinap,  and  possesses  4 
genera  of  the  peculiar  group  of  the  guinea-fowls,  forming  part  of 
the  pheasant  family.  It  abounds  in  vultures,  eagles,  and  other 
birds  of  prey,  among  which  is  the  anomalous  genus  Scrpcntarius, 
the  secretary-bird,  constituting  a  distinct  family.  Many  of  the 
most  remarkable  forms  are  confined  to  Madagascar  and  the 
adjacent  islands,  and  will  be  noticed  in  our  account  of  that  sub- 
region. 

Reptiles. — Of  the  reptiles  there  are  4  peculiar  Ethiopian 
families ;— 3  of  snakes,  Kachiodontidae,  Dendraspidse,  and  Atrac- 
taspidae  and  1  of  lizards,  Chamaesauridae. 

Psammophidae  (desert  snakes)  are  abundant,  as  are  Lycodontidae 
(fanged  ground-snakes),  and  Viperidae  (vipers).  The  following 
genera  of  snakes  are  peculiar  or  highly  characteristic : — Lepto- 
rhynckus,  Rhamnophis,  Uerpetethiops  and  Grayia  (Colubridae) ; 
Jfopsidrophis  and  Bucephalus  (Dendrophidae) ;  Langalia  (Dryo- 
phidae) ;  Pythonodipsas  (Dipsadidae) ;  Boedon,  Lycophidion,  Holu- 
roplwlis,  Simocephalus  and  Lamprophis  (Lycodontidae) ;  Hortulia 
and  Sanzinia  (Pythonida?) ;  Cyrptophis,  Elapsoidea  and  Pcecilo- 
phis  (Elapidaj) ;  and  Atheris  (Viperidae).    The  following  genera 
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of  lizards  are  the  most  characteristic: — Monotrophis  (Lepidos- 
ternidae) ;  Cordylus,  Pseudocordylus,  Platysaurus,  Cordylosaurus, 
Pleurostichm,  Saurophis  and  Zonurus  (Zonuridre) ;  Sphamops, 
Scelotes,  Spheenocephalus  and  Sepsina  (Sepidee) ;  Pachydactylus 
(Geckotidae);^ama  (Agamidee);  and  Chameleon  (Chameleonidae). 
Of  tortoises,  Cynyxis,  Pyxis  and  Chersina  (Testudinidas),  and 
Cycloderma  (Trionychidse)  are  the  most  characteristic. 

Amphibia.— Of  the  9  families  of  amphibia  there  is  only 
1  peculiar,  the  Dactylethridae,  a  group  of  toads ;  but  the 
Alytidffi,  a  family  of  frogs,  are  abundant. 

Fresh-water  Fish. — Of  the  14  families  of  fresh-water  fishes 
3  are  peculiar:  Mormyridse  and  Gymnarchidce,  small  groups 
not  far  removed  from  the  pikes ;  and  Polypteridce,  a  smaU  group 
of  ganoid  fishes  allied  to  the  gar-pikes  (Lepidosteida?)  of  North 
America. 

Summary  of  Ethiopian  Vertebrates, — Combining  the  results 
here  indicated  and  set  forth  in  greater  detail  in  the  tables  of 
distribution,  we  find  that  the  Ethiopian  region  possesses  ex- 
amples of  44  families  of  mammalia,  72  of  birds,  35  of  reptiles, 
9  of  amphibia,  and  15  of  fresh-water  fishes.  It  has  23  (or 
perhaps  25)  families  of  Vertebrata  altogether  peculiar  to  it  out 
of  a  total  of  175  families,  or  almost  exactly  one-eighth  of  the 
whole.  Out  of  142  genera  of  mammalia  found  within  the 
region,  90  are  peculiar  to  it ;  a  proportion  not  much  short  of 
two-thirds.  Of  land  birds  there  are  294  genera,  of  which 
179  are  peculiar ;  giving  a  proportion  of  a  little  less  than 
three-fifths. 

Compared  with  the  Oriental  region  this  shows  a  con- 
siderably larger  amount  of  speciality  under  all  the  heads; 
but  the  superiority  is  mainly  due  to  the  wonderful  and  iso- 
lated fauna  of  Madagascar,  to  which  the  Oriental  region  has 
nothing  comparable.  Without  this  the  regions  would  be  nearly 
equaL 

Insects:  Zepidoptera. — 11  out  of  the  16  famiHes  of  butter- 
flies have  representatives  in  Africa,  but  none  are  peculiar. 
Acrajidte  is  one  of  the  most  characteristic  families,  and  there 
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are  many  interesting  forms  of  Nymphalida?,  Lycamida?,  and 
Papilionidae.  The  peculiar  or  characteristic  forms  are  Amauris 
(Danaidse);  GnopJiodes,  Leptoneura,  Bicycliut,  Heteropsis  and 
Cctnyra  (Satyridae) ;  Aercca  (Acraeidae) ;  Lachnoptera,  Precis, 
Salamis,  Crenis,  Godariia,  Amphidema,  Pscudacrcea,  Catuna, 
Euryphene,  Romalccosoma,  Hamamimida,  Aterica,  Hamia, 
Mcncris,  Charaxcs,  and  Philognoma  (Nymphalida?) ;  Pentila, 
Liptena,  Durbania,  Zeritis,  Capys,  Phytala,  Epitola,  Hewitsonia 
and  Deloneura  (Lycaeuida») ;  Pseudopontia,  Jdmais,  Tcracolus, 
Callosune  (Pieridae) ;  Abantis,  Ceratrkhiu  and  Caprona  (Hes- 
peridre).  The  total  number  of  species  known  is  about  750 ; 
which  is  very  poor  for  an  extensive  tropical  region,  but  this 
is  not  to  be  wondered  at  when  the  nature  of  much  of  the 
country  is  considered.  It  is  also,  no  doubt,  partly  due  to  our 
comparative  ignorance  of  the  great  equatorial  forest  district, 
which  is  the  only  part  likely  to  be  very  productive  in  this 
order  of  insects. 

Cokoptera. —  In  our  first  representative  family,  Cicindelidae 
or  tiger-beetles,  the  Ethiopian  region  is  rather  rich,  having  13 
genera,  11  of  which  are  peculiar  to  it;  and  among  these  are 
such  remarkable  forms  as  Manticora,  Myrmecoptera  and  Dronvica ; 
with  Megacephala,  a  genus  only  found  elsewhere  in  Australia 
and  South  America. 

In  Carabidie  or  carnivorous  ground  beetles,  there  are 
about  75  peculiar  genera.  Among  the  most  characteristic 
are  Anthia,  Polyrhina,  Graphiplcnut  and  Pima,  which  are 
almost  all  peculiar ;  while  OrtJtogoniits,  Hejcagonia,  Macrochilia, 
Thyrcopteru8,  Eudcrna,  and  Abacetus  are  common  to  this  and 
the  Oriental  region ;  and  Hypolithus  to  the  Neotropical. 

Out  of  27  genera  of  Buprestidae,  or  metallic  beetles,  only  G  are 
peculiar  to  the  region,  one  of  the  most  remarkable  being  Poly- 
bothriut,  confined  to  Madagascar.  Sternoccra  and  Chrysochroa  are 
characteristic  of  this  region  and  the  Oriental ;  it  has  Julodis  in 
common  with  the  Mediterranean  sub-region,  and  Bdionota 
with  the  Malayan. 

The  region  is  not  rich  in  Lucanidae,  or  stag-beetles,  possessing 
only  10  genera,  7  of  which  are  peculiar,  but  most  of  them  con- 
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sist  of  single  species.  The  other  three  genera,  Cladognaihus, 
Niffidius,  and  Figuhis,  are  the  most  characteristic,  though  all 
have  a  tolerably  wide  range  in  the  Old  World. 

In  the  elegant  Cetoniidae,  or  rose-chafers,  this  region  stands 
preeminent,  possessing  76  genera,  64  of  which  are  peculiar  to 
it.  The  others  are  chiefly  Oriental,  except  Oxythrcza  which  is 
European,  and  StHkodcsma  which  is  Neotropical.  Preeminent 
in  size  and  beauty  is  Goliathus,  comprising  perhaps  the  most 
bulky  of  aU  highly-coloured  beetles.  Other  large  and  char- 
acteristic genera  are  Ceratorhina,  Jschnostoma,  Anochilia, 
IHplognatha,  Agenhu,  and  many  others  of  less  extent 

In  the  enormous  tribe  of  Longicorns,  or  long-horned  beetles, 
the  Ethiopian  is  not  so  rich  as  the  other  three  tropical  regions ; 
but  this  may  be,  in  great  part,  owing  to  its  more  productive 
districts  having  never  been  explored  by  any  competent  entomo- 
logists. It  nevertheless  possesses  262  genera,  216  of  which  are 
peculiar,  the  others  being  mostly  gToups  of  very  wide  range. 
Out  of  sucli  a  large  number  it  is  difficult  to  select  a  few  as  most 
characteristic,  but  some  of  the  peculiarities  of  distribution  as 
regards  other  regions  may  be  named.  Among  Prionidse,  Tithots 
is  a .  characteristic  Ethiopian  genus.  A  few  species  of  the 
American  genera  Parandra  and  Mallodon  occur  here,  while  the 
North  Temperate  genus  PHonm  is  only  found  in  Madagascar. 
Among  Cerambycidae,  Promeccs  is  the  most  characteristic.  The 
American  genera  Oeme  and  Cyrtomervs  occur;  while  Homalach- 
nus  and  Philagathes  are  Malayan,  and  Lcptocera  occurs  only  in 
Madagascar,  Ceylon,  Austro-Malaya,  and  Australia.  The  Lamiid® 
are  very  fine;  Stematomis,  Tragocephala,  Ccroplesis,  Phryneta, 
Volumnia,  and  NUocris,  being  very  abundant  and  characteristic. 
Most  of  the  non-peculiar  genera  of  this  family  are  Oriental, 
but  Sjxilacopsis  and  Acanihoderes  are  American,  while  Telraglenes 
and  Schanioiita  have  been  found  only  in  East  and  South  Africa 
and  in  Malaya. 

Terrestrial  Mollusca — In  the  extensive  family  of  the  Helicidie 
or  snails,  13  genera  are  represented,  only  one  of  which, 
Columna,  is  peculiar.  This  region  is  however  the  metropolis  of 
Achatina,  some  of  the  species  being  the  largest  land-shells 
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known.  Bulimnus,  Stenogyra,  and  Papa  are  characteristic 
genera.  Bulimus  is  absent,  though  one  species  inhabits  St. 
Helena.  The  operculated  shells  are  not  very  well  represented, 
the  great  family  of  Cyclostomidse  having  here  only  nine  genera, 
with  but  one  peculiar,  Lithidion,  found  in  Madagascar,  Socotra, 
and  Arabia.  None  of  the  genera  appear  to  be  well  represented 
throughout  the  region,  and  they  are  almost  or  quite  absent  from 
West  Africa. 

According  to  Woodward's  Manual  (1868)  West  Africa  has 
about  200  species  of  land-shells,  South  Africa  about  100, 
Madagascar  nearly  100,  Mauritius  about  50.  All  the  Islands 
have  their  peculiar  species;  and  are,  in  proportion  to  their 
extent,  much  richer  than  the  continent ;  as  is  usually  the  case. 

The  Ethiopian  Sub-regioxs. 

It  has  been  already  explained  that  these  are  to  some  extent 
provisional ;  yet  it  is  believed  that  they  represent  generally  the 
primary  natural  divisions  of  the  region,  however  they  may  be 
subdivided  when  our  knowledge  of  their  productions  becomes 
more  accurate. 

/.  Hit  East  African  Sub-region,  or  Central  and  East  Africa. 

This  division  includes  all  the  open  country  of  tropical  Africa 
south  of  the  Sahara,  as  well  as  an  undefined  southern  margin  of 
that  great  desert.  With  the  exception  of  a  narrow  strip  along 
the  east  coast  and  the  valleys  of  the  Niger  and  Nile,  it  is  a  vast 
elevated  plateau  from  1,000  to  4,000  feet  high,  hilly  rather  than 
mountainous,  except  the  lofty  table  land  of  Abyssinia,  with 
mountains  rising  to  10,000  feet  and  extending  south  to  the 
equator,  where  it  terminates  in  the  peaks  of  Kenia  and  Kili- 
mandjaro,  18,000  and  20,000  feet  high.  The  northern  portion 
of  this  sub-region  is  a  belt  about  300  miles  wide  between  the 
Sahara  on  the  north  and  the  great  equatorial  forest  on  the  south, 
extending  from  Cape  Verd,  the  extreme  western  point  of  Africa, 
across  the  northern  bend  of  the  Niger  and  Lake  Tchad  to  the 
mountains  of  Abyssinia,    The  greater  part  of  this  tract  has  a 
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moderate  elevation.  The  eastern  portion  reaches  from  about  the 
second  cataract  of  the  Nile,  or  perhaps  from  about  the  parallel 
of  20°  N,  Latitude,  down  to  about  20°  S.  Latitude,  and  from  the 
east  coast  to  where  the  great  forest  region  commences,  or  to  Lake 
Tanganyika  and  about  the  meridian  of  28°  to  30°  K  Longitude. 
The  greater  part  of  this  tract  is  a  lofty  plateau. 

The  surface  of  all  this  sub-region  is  generally  open,  covered 
with  a  vegetation  of  high  grasses  or  thorny  shrubs,  with  scat- 
tered trees  and  isolated  patches  of  forest  in  favourable  situations. 
The  only  parts  where  extensive  continuous  forests  occur,  are  on 
the  eastern  and  western  slopes  of  the  great  Abyssinian  plateau, 
and  on  the  Mozambique  coast  from  Zanzibar  to  Sofala.  The 
whole  of  this  great  district  has  one  general  zoological  character. 
Many  species  range  from  Senegal  to  Abyssinia,  others  from 
Abyssinia  to  the  Zambesi,  and  a  few,  as  Mungos  fasciatus  and 
Phacochcerm  ccthiopicus,  rauge  over  the  entire  sub-region.  Fcnnc- 
cus,  Idonyx,  and  several  genera  of  antelopes,  characterise  every 
part  of  it,  as  do  many  genera  of  birds.  Coracias  ncevia,  Conj- 
thornis  cyanostigma,  Tockus  nasutus,  T.  erythrorhynchus,  Pants 
leucopterus,  Buphaga  africana,  Vidua  paradisea,  are  examples 
of  species,  which  are  found  in  the  Gambia,  Abyssinia  and  South 
East  Africa,  but  not  in  the  "West  African  sub-region ;  and  con- 
sidering how  very  little  is  known  of  the  natural  history 
of  the  country  immediately  south  of  the  Sahara,  it  may 
well  be  supposed  that  these  are  only  a  small  portion  of  the 
species  really  common  to  the  whole  area  in  question,  and  which 
prove  its  fundamental  unity. 

Although  this  sub-region  is  so  extensive  and  so  generally 
uniform  in  physical  features,  it  is  by  far  the  least  peculiar  part 
of  Africa.  It  possesses,  of  course,  all  those  wide-spread  Ethiopian 
types  which  inhabit  every  part  of  the  region,  but  it  has  hardly 
any  special  features  of  its  own.  The  few  genera  which  are 
peculiar  to  it  have  generally  a  limited  range,  and  for  the  most 
part  belong,  either  to  the  isolated  mountain-plateau  of  Abyssinia 
which  is  almost  as  much  Palajarctic  as  Ethiopian,  or  to  the  woody 
districts  of  Mozambique  where  the  fauna  has  more  of  a  West 
or  South  African  character. 
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Mammalia. — The  only  form3  of  Mammalia  peculiar  to  this 
sub-region  are  Theropithecus,  one  of  the  Cynopithecidae  confined 
to  Abyssinia ;  Petradromus  and  Rhynchocyon,  belonging  to  the 
insectivorous  Macroscelididee,  have  only  been  found  in  Mozam- 
bique ;  the  Autelopine  genus  Neotragus,  from  Abyssinia  south- 
ward ;  Saccostomus  and  Pclomys  genera  of  Muridae  inhabiting 
Mozambique ;  Ilderocephalus  from  Abyssinia,  and  Heliophdbius 
from  Mozambique,  belonging  to  the  Spalacidas ;  and  Pectinator 
from  Abyssinia,  belonging  to  the  Octodontidas.  Cynocephalus, 
Rhinoceros,  Camelopardalis,  and  antelopes  of  the  genera  Oryx, 
Cervicapra,  Kobus,  Nanotragus,  Cephalophus,  Hippotragus,  Alce- 
phalus,  and  Catoblepas,  are  characteristic;  as  well  as  Felis, 
Hyarna,  and  numerous  civets  and  ichneumons. 

Birds. — Peculiar  forms  of  birds  are  hardly  to  be  found  here ; 
we  only  meet  with  two — Hypocolius,  a  genus  of  shrikes  in  Abys- 
sinia ;  and  Ralozniceps,  the  great  boat-billed  heron  of  the  Upper 
Nile.  Yet  throughout  the  country  birds  are  abundant,  and  most 
of  the  typical  Ethiopian  forms  are  well  represented. 

Reptiles. — Of  reptiles,  the  only  'peculiar  forms  recorded  are 
Xenocalamus,  a  genus  of  snakes,  belonging  to  the  Calamariidai ; 
and  Pythonodipsas,  one  of  the  Dipsadidae,  both  from  the  Zambesi ; 
and  among  lizards,  Pisturus,  one  of  the  Geckotidaa,  from  Abys- 
sinia. 

Amphibia  and  Fishes.— There  are  no  peculiar  forms  of  amphibia 
or  of  fresh-water  fishes. 

Insects. — Insects  are  almost  equally  unproductive  of  peculiar 
forms.  Among  butterflies  we  have  Abantis,  one  of  the  Hesperidee, 
from  Mozambique ;  and  in  Coleoptera,  2  genera  of  Cicindelid®, 
8  of  Carabid®,  1  or  2  of  Cetoniidse,  and  about  half-a-dozen  of 
Longicorns :  a  mere  nothing,  as  we  shall  see,  compared  with  the 
hosts  of  peculiar  genera  that  characterise  each  of  the  other  sub- 
regions.  Neither  do  land-shells  appear  to  present  any  peculiar 
forms. 

The  fact  that  so  very  few  special  types  characterise  the  exten- 
sive area  now  under  consideration  is  very  noteworthy.  It  justifies 
us  in  uniting  this  large  and  widespread  tract  of  country  as 
forming  essentially  but  one  sub-division  of  the  great  Ethiopian 
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region,  and  it  suggests  some  curious  speculations  as  to  the  former 
history  of  that  region,  a  subject  which  must  be  deferred  to  the 
latter  part  of  this  chapter.  In  none  of  the  other  great  tropical 
regions  does  it  occur,  that  the  largest  portion  of  their  area, 
although  swarming  with  life,  yet  possesses  hardly  any  distinctive 
features  except  the  absence  of  numerous  types  characteristic  of 
the  other  sub-regions. 

Plate  IV. — Illustrating  the  Zoology  of  East  Africa. — Although 
this  sub-region  has  so  little  speciality,  it  is  that  which  abounds 
most  in  large  animals,  and  is,  perhaps,  the  best  representative  of 
Africa  as  regards  zoology.  Some  of  the  most  distinctive  of  African 
animals  range  over  the  whole  of  it,  and  as,  from  recent  explora- 
tions, many  parts  of  this  wide  area  have  been  made  known  to  the 
reading  public,  we  devote  one  of  our  plates  to  illustrate  the 
especially  African  forms  of  life  that  here  abound.  The  antelopes 
represented  are  the  koodoo  (Tragelaphus  strepsiceros)  one  of  the 
handsomest  of  the  family,  which  ranges  over  all  the  highlands 
of  Africa  from  Abyssinia  to  the  southern  districts.  To  the  left 
is  the  aardvark,  or  earth  pig,  of  North  Eastern  Africa  (0)ycteroj)us 
ccthiopicus)  which,  to  the  north  of  the  equator  in  East  Africa, 
represents  the  allied  species  of  the  Cape  of  Good  Hope,  These 
Edentata  are  probably  remnants  of  the  ancient  fauna  of  Africa, 
when  it  was  completely  isolated  from  the  northern  continents 
and  few  of  the  higher  types  had  been  introduced.  The  large 
bird  in  the  foreground  is  the  secretary-bird,  or  serpent-killer 
{Serpentarius  reptilivonts),  which  has  affinities  both  for  the  birds- 
of-prey  and  the  waders.  It  is  common  over  almost  all  the  open 
country  of  Africa,  destroying  and  feeding  on  the  most  venomous 
serpents.  The  bird  on  the  wing  is  the  red-billed  promerops 
(Irrisor  erythrorhynchus),  a  handsome  bird  with  glossy  plumage 
and  coral-red  bill.  It  is  allied  to  the  hoopoes,  and  feeds  on 
insects  which  it  hunts  for  among  the  branches  of  trees.  This 
species  also  ranges  over  a  large  part  of  east  and  central  Africa  to 
near  the  Cape  of  Good  Hope.  Other  species  are  found  in  the 
west;  and  the  genus,  which  forms  a  distinct  family,  Trrisoridm,  is 
one  of  the  best  marked  Ethiopian  types  of  birds.  In  the  distance 
is  a  rhinoceros,  now  one  of  the  characteristic  features  of  African 
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zoology,  though  there  is  reason  to  believe  that  it  is  a  compara- 
tively recent  intruder  into  the  country. 

II.  The  West- African  Sub-region. 

This  may  be  defined  as  the  equatorial-forest  sub-region,  since  it 
comprises  all  that  portion  of  Africa,  frcm  the  west  coast  inland, 
over  which  the  great  equatorial  forests  prevail  more  or  less  unin- 
terruptedly. These  commence  to  the  south  of  the  Gambia  River, 
and  extend  eastwards  in  a  line  roughly  parallel  to  the  southern 
margin  of  the  great  desert.,  as  far  as  the  sources  of  the  upper 
Nile  and  the  mountains  forming  the  western  boundary  of  the 
basin  of  the  great  lakes  ;  and  southward  to  that  high  but  marshy 
forest-country  in  which  Livingstone  was  travelling  at  the  time 
of  his  death.  Its  southern  limits  are  undetermined,  but  are  pro- 
bably somewhere  about  the  parallel  of  IT  S.  Latitude.1 

This  extensive  and  luxuriant  district  has  only  been  explored 
zoologically  in  the  neighbourhood  of  the  West  coast.  Much,  no 
doubt,  remains  to  be  done  in  the  interior,  yet  its  main  features 
are  sufficiently  well  known,  and  most  of  its  characteristic  types 
of  animal  life  have,  no  doubt,  been  discovered, 

Mammalia. — Several  very  important  groups  of  mammals  are 
peculiar  to  this  sub-region.  Most  prominent  are  the  great 
anthropoid  apes— the  gorilla  and  the  chimpanzee— forming  the 
genus  Troglodytes;  and  monkeys  of  the  genera  Myiopitliccus 
and  Ccreocebus.  Two  remarkable  forms  of  lemurs,  Pcrodicticus 
and  Arctocebus,  are  also  peculiar  to  West  Africa.  Among  the 
Insectivora  is  Fotamofjale,  a  semi-aquatic  animal,  forming  a 
distinct  family ;  and  three  peculiar  genera  of  civets  (Viverrida?) 
have  been  described.  Hyomoschvs,  a  small,  deer-like  animal, 
belongs  to  the  Tragulida?,  or  chevrotains,  a  family  otherwise 

1  Dr.  Schweinfurth  has  accurately  determined  the  limits  of  the  sub-region 
at  the  point  where  he  crossed  the  watershed  between  the  Nile  tributaries  and 
those  of  the  Shari,  in  4J°  N.  Lat.  and  28^°  E.  Long.  He  describes  a  sudden 
change  in  the  character  of  the  vegetation,  which  to  the  southward  of  this 
point  assume*  a  West-African  character.  Here  also  the  chimpanzee  and 
grey  parrot  first  appear,  and  certain  species  of  pl.ints  only  known  elsewhere 
in  Western  Africa. 


Digitized  by  Google 


chap,  xi.]  THE  ETHIOPIAN  REGION.  2C3 


confined  to  the  Oriental  region  ;  and  in  the  squirrel  family  is  a 
curious  genus,  Anomahmis,  which  resembles  the  flying  squirrels 
of  other  parts  of  the  world,  without  being  directly  allied  to  them. 

Birds. — In  this  class  we  find  a  larger  proportionate  number 
of  peculiar  forms.  Hypcrgeru*  and  Aldhe,  belonging  to  the 
Tinmliidae,  or  babblers,  are  perhaps  allied  to  Malayan  groups ; 
Parinia,  a  peculiar  form  of  tit,  is  found  only  in  Prince's  Island  ; 
Ixonoius  is  an  abundant  and  characteristic  form  of  Pycnonotidje; 
Frascria,  Hypodes,  Cuphoptervs,  and  Chavnonutus,  are  peculiar 
genera  of  shrikes  ;  Picalhurtes  is  one  of  the  many  strange  forms 
of  the  crow  family ;  Cinnyricinclus  is  a  peculiar  genus  of  sun- 
birds  ;  Pholidomis  is  supposed  to  belong  to  the  Oriental  Dicreidae, 
or  flower-peckers;  Waldenia  is  a  recently-described  new  form 
of  swallow ;  Ligurnus,  a  finch,  Spermosjyiga,  a  weaver  bird,  and 
Onychogntithus  a  starling,  are  also  peculiar  "West  African  genera. 
Coming  to  the  Picaria?  we  have  Verreauxia,  a  peculiar  wood- 
pecker ;  three  peculiar  genera  of  barhets  (Megahemidre)  ; 
the  typical  plantain-eaters  (Musophaga) ;  Myioceyx,  a  peculiar 
genus  of  kingfishers;  while  Bercnieornis  is  a  genus  of  crested 
hornbills,  only  found  elsewhere  in  Malaya.  The  grey  parrots, 
of  the  genus  Psittacus,  are  confined  to  this  sub-region,  as  are 
two  peculiar  genera  of  partridges,  and  three  of  guinea- 
fowl.  We  have  also  here  a  species  of  Pifta,  one  of  the  Ori- 
ental family  of  ground-thrushes ;  and  the  Oriental  paroquets, 
Palcromis,  are  found  here  as  well  as  in  Abyssinia  and  the 
Mascarene  Islands. 

We  thus  find,  both  in  the  Mammalia  and  birds  of  West  Africa, 
a  special  Oriental  or  even  Malayan  element  not  present  in  the 
other  parts  of  tropical  Africa,  although  appearing  again  in 
Madagascar.  In  the  Mammalia  it  is  represented  by  the  anthro- 
poid apes;  by  Colobus  allied  to  Semncpitheciis,  and  by  Cereocebus 
allied  to  Macacus ;  and  especially  by  a  form  of  the  Malayan 
family  of  chevrotains  (Tragulidae).  The  Malayan  genus  of  otters, 
Aonyx,  is  also  said  to  occur  in  West  and  South  Africa.  In 
birds  we  have  special  Oriental  and  Malayan  affinities  in  Aldhe, 
Pholidomis,  Berenicornis,  Pitta,  and  Pala-orvis ;  while  the 
Oiiental  genus  Trcron  has  a  wide  range  in  Africa.    We  shall 
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endeavour  to  ascertain  the  meaning  of  this  special  relation  at 
a  subsequent  stage  of  our  inquiries. 

Plate  V. — River  Scene  in  West  Africa,  with  Characteristic 
Animals. — Our  artist  has  here  well  represented  the  luxuriance 
and  beauty  of  a  tropical  forest ;  and  the  whole  scene  is 
such  as  might  be  witnessed  on  the  banks  of  one  of  the 
rivers  of  equatorial  West  Africa.  On  the  right  we  see  a 
red  river-hog  (Potamochojrns  jyenicillatus),  one  of  the  hand- 
somest of  the  swine  family,  and  highly  characteristic  of  the 
"West  African  sub-region.  In  a  tree  overhead  is  the  potto 
(Perodicticus  potto),  one  of  the  curious  forms  of  lemur  con- 
fined to  West  Africa.  On  the  left  is  the  remarkable  Pota- 
mogale  velox,  first  discovered  by  Du  Chaillu, — an  Insectivorous 
animal,  with  the  form  and  habits  of  an  otter.  On  the  other 
side  of  the  river  are  seen  a  pair  of  gorillas  {Troglodytes  gorilla), 
the  largest  of  the  anthropoid  apes. 

The  bird  on  the  wing  is  the  Whydah  finch  (  Vidua  paradisea), 
remarkable  for  the  enormous  plumes  with  which  the  tail  of  the 
male  bird  is  decorated  during  the  breeding  season.  The  crested 
bird  overhead  is  one  of  the  beautiful  green  touracos  (Turacus 
macrorhynchus),  belonging  to  the  Musophagida?,  or  plantain-eaters, 
a  family  wholly  African,  and  most  abundant  in  the  western 
sub-region. 

Reptiles. — In  this  class  we  find  a  large  number  of  peculiar 
forms  ;  13  genera  of  snakes,  3  of  lizards,  and  2  of  tortoises  being 
confined  to  the  sub-region.  The  snakes  are  Pariaspk,  Elapops, 
and  Prosymna  (Calainariidae),  Rhamnophis,  Herpetethiops,  and 
Grayia  (Colubridse),  Neustcrophis  and  Limnophis  (Homalopsidre), 
Simccephalus  and  Holurophis  (Lycodontidae)  ;  Pelophilus  (Pytho- 
nida?) ;  Elapsoidea  (Elapidai) ;  and  Alheris  (Viperidae).  The 
lizards  are  Dalophia  (Lepidosternida;)  ;  Otosaurus  (Scincidae) ; 
Psilodactylus  (Geckotidae).  The  tortoises,  Cinyxis  (Testudinidae) 
and  Tetrathyra  (Trioniehidae). 

Amphibia. — Of  Amphibia,  there  are  2  peculiar  genera  of  tree- 
frogs,  Hylambatis  and  Hcmimantis,  belonging  to  the  Polype- 
datida?. 
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Here,  too,  we  find  some  interesting  relations  with  the  Oriental 
region  on  the  one  side,  and  the  Neotropical  on  the  other.  The 
snakes  of  the  family  Homalopsidae  have  a  wide  range,  in  America, 
Europe,  and  all  over  the  Oriental  region,  hut  are  confined  to 
West  Africa  in  the  Ethiopian  region.  Di*yiopkis  (Dryiophidae) 
and  Dipsadoboa  (Dipsadidae)  on  the  other  hand,  are  genera  of 
tropical  America  which  occur  also  in  West  Africa.  The  family 
of  lizards,  Acontiadae,  are  found  in  West  and  South  Africa, 
Ceylon,  and  the  Moluccas.  The  family  of  toads,  Engystomida?, 
in  West  and  South  Africa  and  the  whole  Oriental  region ;  while 
the  Phryniscidffi  inhabit  tropical  Africa  and  Java. 

Insects. — We  have  here  a  large  number  of  peculiar  genera. 
There  are  10  of  butterflies,  Lachnoptera,  Amphidema,  and  Catuna 
belonging  to  the  Nympbalidre,  while  four  others  are  Lycaenidae. 
The  genus  Euxanlhe  is  common  to  West  Africa  and  Madagascar. 

Of  Coleoptera  there  are  53  peculiar  genera ;  20  are  Carabidre, 
2  Lucanidaj,  12  Cetoniida?,  3  Prionidae,  16  Cerambycidae,  and 
34  Lamiida3.  Besides  these  there  are  4  or  5  genera  confined  to 
West  Africa  and  Madagascar. 

Zand  Sliells. — West  Africa  is  very  rich  in  land  shells,  but  it 
does  not  appear  to  possess  any  well-marked  genera,  although 
several  of  the  smaller  groups  or  sub-genera  are  confined  to  it. 
Helicidce  of  the  genera  Nanina,  Buliminus  and  Achatina  are 
abundant  and  characteristic. 

Islands  of  the  West  African  Sub-region.— The  islands  in  the 
Gulf  of  Guinea  are,  Fernando  Po,  very  near  the  main  land,  with 
Prince's  Island  and  St.  Thomas,  considerably  further  away  to  the 
south-west,  Fernando  Po  was  once  thought  to  be  a  remarkable 
instance  of  an  island  possessing  a  very  peculiar  fauna,  although 
close  to  the  main  land  and  not  divided  from  it  by  a  deep  sea. 
This,  however,  was  due  to  our  having  obtained  considerable 
collections  from  Fernando  Po,  while  the  opposite  coast  was 
almost  unknown.  One  after  another  the  species  supposed  to  be 
peculiar  have  been  found  on  the  continent,  till  it  becomes  prob- 
able, that,  as  in  the  case  of  other  islands  similarly  situated,  it 
contains  no  peculiar  species  whatever.  The  presence  of  nume- 
rous mammalia,  among  which  are  baboons,  lemurs,  Eyrax,  and 
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Anomalurvs,  shows  that  this  island  has  probably  once  been  united 
to  the  continent, 

Prince's  Island,  situated  about  100  miles  from  the  coast,  has 
no  mammals,  but  between  30  and  40  species  of  birds.  Of  these 
7  are  peculiar  species,viz.,  Zmterops  ficedulina,Cvp1wptcruselohmi 
(a  peculiar  genus  of  Sylviida*),  Symplectcs  prineeps,  Crithagra 
rvfilaia,  Culumha  chlorophero,  Pcristera  ptrincipalis,  and  Strix 
thomensis. 

In  the  Island  of  St.  Thomas,  situated  on  the  equator  about  150 
miles  from  the  coast,  there  are  G  peculiar  species  out  of  30  known 
birds,  viz.,  Scops  Ititcopsis,  Zostcrops  hujubris,  Turdus  o/ivaeeo- 
fuscus,  Oriolns  crassirostris,  Symplectcs  mndi-thomcc  and  Aplopelia 
simpler;  also  Slrir  tliomrnns  in  common  with  Prince's  Island. 
The  remainder  are  rll  found  on  the  adjacent  coasts.  It  is  re- 
markable that  in  Prince's  Island  there  are  no  birds  of  prey,  any 
that  appear  being  driven  off  by  the  parrots  {Psittacus  erithams) 
that  abound  there ;  whereas  in  St.  Thomas  and  Fernando  Po 
they  arc  plentiful. 

777.  South- African  Sub-region, 

This  is  the  most  peculiar  and  interesting  part  of  Africa,  but 
owing  to  the  absence  of  existing  barriers  its  limits  cannot  be 
well  defined.  The  typical  portion  of  it  hardly  contains  more 
than  the  narrow  strip  of  territory  limited  by  the  mountain  range 
which  forms  the  boundary  of  the  Cape  Colony  and  Natal,  while 
in  a  wider  sense  it  may  be  extended  to  include  Mozambique.  It 
may  perhaps  be  best  characterised  as  bounded  by  the  Kalahari 
desert  and  the  Limpopo  river.  It  is  in  the  more  limited  district 
of  the  extreme  south,  that  the  wonderful  Cape  flora  alone  exists. 
Here  are  more  genera  and  species,  and  more  peculiar  types  of 
plants  congregated  together,  than  in  any  other  part  of  the  globe 
of  equal  extent.  There  are  indications  of  a  somewhat  similar 
richness  and  specialization  in  the  zoology  of  this  country ;  but 
animals  are  so  much  less  closely  dependent  on  soil  and  climate, 
that  much  of  the  original  peculiarity  has  been  obliterated,  by 
long  continued  interchange  of  species  with  so  vast  an  area  as 
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that  of  Africa  south  of  the  equator.  The  extreme  peculiarity 
and  isolation  of  the  flora  must  not,  however,  be  lost  sight  of,  if 
we  would  correctly  interpret  the  phenomena  afforded  by  the  dis- 
tribution of  animal  life  on  the  African  continent. 

Mammalia.— k  much  larger  number  of  peculiar  forms  of  mam- 
mals are  found  here  than  in  any  of  the  other  sub-regions, 
although  it  is  far  le?s  in  extent  than  either  of  the  three  divi- 
sions of  the  continent.  Amon^  Insectivora  we  have  the 
Chrysochlorida?,  or  golden  moles,  consisting  of  two  genera  confined 
to  South  Africa ;  while  the  Macroscelididie,  or  elephant  shrews, 
are  also  characteristically  South  African,  although  ranging  as  far  as 
Mozambique  and  the  Zambezi,  with  one  outlying  species  in  North 
Africa.  The  Viverrida?  are  represented  by  three  peculiar  genera, 
Ariela,  Cynidis,  and  Suricata.  The  Camivora  present  some 
remarkable  forms :  Protclcs,  forming  a  distinct  family  allied  to 
the  hyaenas  and  weasels ;  and  two  curious  forms  of  Canidffi — 
Mcgalotis  (the  long-eared  fox)  and  Lycaon  (the  hya?na-dog),  the 
latter  found  also  in  parts  of  East  Africa.  JJydrognle  is  a 
peculiar  form  of  Mustelida) ;  Pclca  one  of  the  antelopes ;  Den- 
dromys,  Malacothrij.;  and  Mystromys  are  peculiar  genera  of  the 
mouse  family  (Muridae) ;  Bathycrges  one  of  the  mole-rats  (Spa- 
lacidse) ;  Pcddes,  the  Cape-hare,  a  remarkable  form  of  jerboa  ;  and 
Pdromys,  one  of  the  spiny-rats  (Echimyidse).  The  remarkable 
Oryderopus,  or  earth-pig,  has  one  species  in  South  and  one  in 
North  East  Africa,  We  have  thus  eighteen  genera  of  mammalia 
almost  or  quite  peculiar  to  South  Africa. 

Birds. — These  do  not  present  so  many  peculiar  forms,  yet 
some  are  very  remarkable.  Chaiops  is  an  isolated  genus  of 
thrushes  (Turdidai).  Lioptilus,  one  of  the  fruit-thrushes  (Pycno- 
notida?).  Pogonocichla,  one  of  the  fly-catchers;  Urolestes,  a 
shrike;  Promerops,  a  sun-bird;  Phildarvs  and  Chcra,  weaver- 
birds  ;  and  three  peculiar  genera  of  larks — Spizocorys,  Ildcroconjs, 
and  Tephrocorys,  complete  the  list  of  peculiar  types  of  Passeres. 
A  wood-pecker,  Gcocolaptcs,  is  nearly  allied  to  a  South  American 
genus.  The  Cape-dove,  (Ena,  is  confined  to  South  and  East  Africa 
and  Madagascar  ;  and  Thalassornis  is  a  peculiar  form  of  duck. 
Several  genera  are  also  confined  to  West  and  South  Africa  ;— 
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as  Phyllastrcphus  (Pycnonotidce),  Smithomis  (Muscicapidae), 
Corvinella  (Laniida?)  ;  Barbatula  and  Xylobucco  (Megalajmida?) ; 
Ceuthmochares,  also  in  Madagascar,  (Cuculidae) ;  Typanistria 
(Columbidre).  Other  remarkable  forms,  though  widely  spread 
over  Africa,  appear  to  have  their  metropolis  here,  as  Col  ins  and 
Indicator.  Others  seem  to  be  confined  to  South  Africa  and 
Abyssinia,  as  the  curious  Bupkaga  (Sturnida?)  j  and  Apalo- 
dcrtna  (Trogonidae).  Machccrhamphus  (Falconida?)  is  found  only 
in  South- West  Africa,  Madagascar,  and  the  Malay  Peninsula. 

Reptiles. — There  are  4  peculiar  genera  of  snakes, — TyjMine, 
belonging  to  the  blind  burrowing  snakes,  Typhlopidae ;  lampro- 
phis  (Lycodontida?) ;  Cyrtophis  and  Pcccilophis  (Elapidae),  a 
family  which  is  chiefly  Oriental  and  Australian.  Of  Lizards 
there  are  10  peculiar  genera ;  Monotrophis  (Lepidosternidac),  but 
with  an  alliel  form  in  Angola;  Cordylus,  Pseudocordylm,  Platy- 
saurus,  Cordylosaurus,  Pleurostichus,  and  Sauropliis,  all  peculiar 
genera  of  Zonurid®  ;  Chamccsaura,  forming  the  peculiar  family 
Chamaesauridce  ;  Colopus  and  Rhopitrojnis  (Geckotidae). 

Amphibia. — Of  Amphibia  there  are  4  peculiar  genera: 
Schismaderma  (Bufonidff>)  ;  Braehymcrus  (Engystomidoe)  ;  Phry- 
nobatrachus  and  Stenorhynchus  (Kanidy?).  These  last  are  allied 
to  Oriental  genera,  and  the  only  other  Eugystomidse  are  Oriental 
and  NeotropicaL 

Fresh-water  Fish. — Of  fresh-water  fishes  there  is  1  genus — Ab- 
rostomus — belonging  to  the  carp  family,  peculiar  to  South  Africa, 

Insects. — South  Africa  is  excessively  rich  in  insects,  and  the 
number  of  peculiar  types  surpasses  that  of  any  other  part  of  the 
region.    We  can  only  here  summarize  the  results. 

Lcpidoptcra. — Of  butterflies  there  are  7  peculiar  genera ;  2 
belonging  to  the  Satyrida?,  1  to  Acroeida?,  3  to  Lycaenida?, 
and  1  to  Hesperidec.  Zeriiis  (Lycaenida?)  is  also  characteristic 
of  this  sub-region,  although  1  species  occurs  in  West  Africa, 

Colioptera. — These  are  very  remarkable.  In  the  family  of 
Cicindelidae,  or  tiger-beetles,  we  have  the  extraordinary  Manticora 
and  Platychile,  forming  a  sub-family,  whose  nearest  allies  are  in 
North  America ;  as  well  as  Ophryodera  and  Dromica,  the  latter 
an  extensive  genus,  which  ranges  as  far  north  as  Mozambique 
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and  Lake  Ngami.  Another  genus  of  this  family,  Jansenia,  is 
common  to  South  Africa  and  South  India. 

In  the  large  family  of  Carabidae,  or  ground-beetles,  there  are 
17  peculiar  South  African  genera,  the  most  important  being 
Crepidogaster,  ffytrichopus,  Arsinoe,  and  Piezia.  Three  others — 
Eunostus,  Glyphodactyla,  and  Megalonychus — are  common  to 
South  Africa  and  Madagascar  only.  There  is  also  a  genus  in 
common  with  Java,  and  one  with  Australia. 

Of  Lucanidaa,  or  stag-beetles,  there  are  3  peculiar  genera  ;  of 
Cetoniidae,  or  rose-chafers,  14 ;  and  of  Buprestidae,  2. 

In  the  great  family  of  Longicorns  there  are  no  less  than  67 
peculiar  genera — an  immense  number  when  we  consider  that  the 
generally  open  character  of  the  country,  is  such  as  is  not  usually 
well  suited  to  this  group  of  insects.  They  consist  of  5  peculiar 
genera  of  Prionidie,  25  of  Cerainbycidae,  and  37  of  Laniiidae. 

Summary  of  Smith-African  Zoology. — Summarizing  these  re- 
sults, we  find  that  South  Africa  possesses  18  .peculiar  genera  of 
Mammalia,  12  of  Birds,  18  of  Reptiles,  1  of  Fishes,  7  of  Butter- 
flies, and  107  of  the  six  typical  families  of  Coleoptera.  Besides 
this  large  amount  of  speciality  it  contains  many  other  groups, 
which  extend  either  to  West  Africa,  to  Abyssinia,  or  to  Mada- 
gascar only,  a  number  of  which  are  no  doubt  to  be  referred  as 
originating  here.  We  also  find  many  cases  of  direct  affinity  with 
the  Oriental  region,  and  especially  with  the  Malay  districts,  and 
others  with  Australia ;  and  there  are  also  less  marked  indica- 
tions of  a  relation  to  America. 

Atlantic  Islands  of  the  Ethiopian  Region.  St.  Helena.— The 
position  of  St.  Helena,  about  1,000  miles  west  of  Africa  and  16° 
south  of  the  equator,  renders  it  difficult  to  place  it  in  either  of 
the  sub-regions  ;  and  its  scanty  fauna  has  a  general  rather  than 
any  special  resemblance  to  that  of  Africa.  The  entire  destruc- 
tion of  its  luxuriant  native  forests  by  the  introduction  of  goats 
which  killed  all  the  young  trees  (a  destruction  which  was  nearly 
completed  two  centuries  ago)  must  have  led  to  the  extermination 
of  most  of  the  indigenous  birds  and  insects.  At  present  there  is 
no  land  bird  that  is  believed  to  be  really  indigenous,  and  but  one 
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wader,  a  small  plover  {sEyialitui  sandce-helena)  which  is  peculiar 
to  the  island,  but  closely  allied  to  African  species.  Numerous 
imported  birds,  such  as  canaries,  Java  sparrows,  some  African 
finches,  guinea-fowls,  and  partridges,  are  now  wild.  There  are 
no  native  butterflies,  but  a  few  introduced  species  of  almost 
world-wide  range.  The  only  important  remnant  of  the  original 
fauna  consists  of  beetles  and  land  shells.  The  beetles  are  the 
more  numerous  and  have  been  critically  examined  and  described 
by  Mr.  T.  V.  Wollaston,  whose  researches  in  the  other  Atlantic 
islands  are  so  well  known. 

Coleoptcra  of  St.  Helena. — Omitting  those  beetles  which  get 
introduced  everywhere  through  man's  agency,  there  are  59  species 
of  Coleoptera  known  from  St.  Helena  ;  and  even  of  these  there 
are  a  few  widely  distributed  species  that  may  have  been  intro- 
duced by  man.  It  will  be  well,  therefore,  to  confine  ourselves 
almost  wholly  to  the  species  peculiar  to  the  island,  and,  therefore, 
almost  certainly  forming  part  of  the  endemic  or  original  fauna. 
Of  these  we  find  that  10  belong  to  genera  which  have  a  very 
wide  range,  and  thus  afford  no  indication  of  geographical  affinity ; 
2  belong  to  genera  which  are  characteristic  of  the  Pala?arctic 
fauna  (Bembidium,  Longitarsus)  ;  3  to  African  genera  (Adoretiat, 
Sciobius,  Aspidomorpha) ;  and  two  species  of  Calosoma  are  most 
allied  to  African  species.  There  are  also  4  African  species, 
which  may  be  indigenous  in  St.  Helena.  The  peculiar  genera, 
7  in  number,  are,  however,  the  most  interesting.  We  have  first 
HaplotJwrax,  a  large  beetle  allied  to  Carabus  and  Calosoma, though 
of  a  peculiar  type.  This  may  be  held  to  indicate  a  remote 
Pahearetic  affinity.  Mctixxius,  one  of  the  Pynastidie,  is  allied  to 
South  African  forms.  Micrarylobius,  one  of  the  Cossouides  (a 
sub-family  of  Curculionida;)  is  the  most  important  genus,  com- 
prising as  it  does  13  species.  It  is,  accordiug  to  Mr.  Wollaston, 
an  altogether  peculiar  type,  most  allied  to  Pentarthrum,  a  genus 
found  in  St.  Helena,  Ascension,  and  the  south  of  England,  and 
itself  very  isolated.  Ktsiotcs,  another  genus  of  Curculionida*, 
belongs  to  a  small  group,  the  allied  genera  forming  which  inhabit 
Europe,  Madeira,  and  Australia.  A  third  peculiar  and  isolated 
genus  is  TmchyphUvosoma.    The  Anthribid*e  are  represented  by 
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2  genera,  Notioxcnus  and  Humaodem,  which  are  altogether 
peculiar  and  isolated,  and  contain  9  species.  Thus  no  less  than 
27  species,  or  more  than  half  of  the  undoubtedly  indigenous 
beetles,  belong  to  5  peculiar  and  very  remarkable  genera  of 
Rhyncophora. 

It  appears  from  this  enumeration,  that  'he  peculiar  species  as 
a  whole,  exhibit  most  affinity  to  the  Ethiopian  fauna;  next  to 
the  South  European  fauna ;  and  lastly  to  that  of  the  islands  of 
the  North  Atlantic  ;  while  there  is  such  a  large  amount  of  pecu- 
liarity in  the  most  characteristic  forms,  that  no  special  geogra- 
phical affinity  can  be  pointed  out. 

Land  Shells. — These  consist  of  about  a  dozen  living  species,  and 
about  as  many  extinct  found  in  the  surface  soil,  and  probably 
exterminated  by  the  destruction  of  the  forests.  The  genera  are 
Succinea,  Zonites,  Helix,  Bulimus,  Pupa,  and  Acluitina.  The 
Bitlimi  (all  now  extinct  but  one)  comprise  one  large,  and 
several  small  species,  of  a  peculiar  type,  most  resembling  forms 
now  inhabiting  South  America  and  the  islands  of  the  Pacific. 
Zonites  is  chiefly  South  European,  but  the  other  genera  are  of 
wide  range,  and  none  are  peculiar  to  the  island. 

The  marine  shells  are  mostly  Mediterranean,  or  West  Indian 
species,  with  some  found  in  the  Indian  Ocean ;  only  4  or  5  species 
being  peculiar  to  the  island. 

Tinstan  d'Acunlui. — This  small  island  is  situated  nearly  mid- 
way between  the  Cape  of  Good  Hope  and  the  mouth  of  the  La 
Plata,  but  it  is  rather  nearer  Africa  than  America,  and  a  little 
nearer  still  to  St.  Helena.  An  island  so  truly  oceanic  and  of  whose 
productions  so  little  is  known,  cannot  be  placed  in  any  region, 
and  is  only  noticed  here  because  it  comes  naturally  after  St.  Helena. 
It  is  known  to  possess  three  peculiar  land  birds.  One  is  a  thrush 
(Nesocichla  crcmita)  whose  exact  affinities  are  not  determined; 
the  other  a  small  water-hen  (Gallinula  nesiotis)  allied  to  our 
native  species,  but  with  shorter  and  softer  wings,  which  the  bird 
does  not  use  for  flight.  A  finch  of  the  genus  Critluigra  shows 
African  affinities  ;  while  another  recently  described  as  Nesospiza 
acunJict  (Journ.  fur  Orn.  1873,  p.  154)  forms  a  new  genus  said  to 
resemble  more  nearly  some  American  forms. 
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The  only  known  land  sheila  are  2  peculiar  species  of  Balm,  a 
genus  only  found  elsewhere  in  Europe  and  Brazil. 

IV.  Madagascar  and  the  Mascarme  Islands,  or  the  Malagasy 

Sub- region. 

This  insular  sub-region  is  one  of  the  most  remarkable  zoo- 
logical districts  on  the  globe,  bearing  a  similar  relation  to  Africa 
as  the  Antilles  to  tropical  America,  or  New  Zealand  to  Australia, 
but  possessing  a  much  richer  fauna  than  either  of  these,  and  in 
some  respects  a  more  remarkable  one  even  than  New  Zealand. 
It  comprises,  besides  Madagascar,  the  islands  of  Mauritius, 
Bourbon,  and  Rodriguez,  the  Seychelles  and  Comoro  islands. 
Madagascar  itself  is  an  island  of  the  first  class,  being  a  thousand 
miles  long  and  about  250  miles  in  average  width.  It  lies 
parallel  to  the  coast  of  Africa,  near  the  southern  tropic,  and  is 
separated  by  230  miles  of  sea  from  the  nearest  part  of  the  con- 
tinent, although  a  bank  of  soundings  projecting  from  its  western 
coast  reduces  this  distance  to  about  160  miles.  Madagascar  is 
a  mountainous  island,  and  the  greater  part  of  the  interior  consists 
of  open  elevated  plateaus ;  but  between  these  and  the  coast  there 
intervene  broad  belts  of  luxuriant  tropical  forests.  It  is  this 
forest-district  which  has  yielded  most  of  those  remarkable  types 
of  animal  life  which  we  shall  have  to  enumerate ;  and  it  is 
probable  that  many  more  remain  to  be  discovered.  As  all  the 
main  features  of  this  sub-region  are  developed  in  Madagascar, 
we  shall  first  endeavour  to  give  a  complete  outline  of  the  fauna 
of  that  country,  and  afterwards  show  how  far  the  surrounding 
islands  partake  of  its  peculiarities. 

Mammalia. — The  fauna  of  Madagascar  is  tolerably  rich  in 
genera  and  species  of  mammalia,  although  these  belong  to  a  very 
limited  number  of  families  and  orders.  It  is  especially  charac- 
terized by  its  abundance  of  Lemuridae  and  Insectivora ;  it  also 
possesses  a  few  peculiar  Carnivora  of  small  size ;  but  most  of 
the  other  groups  in  which  Africa  is  especially  rich — apes  and 
monkeys,  lions,  leopards  and  hysenas,  zebras,  giraffes,  antelopes, 
elephants  and  rhinoceroses,  and  even  porcupines  and  squirrels, 
are  wholly  wanting.    No  less  than  40  distinct  families  of  land 
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mammals  are  represented  on  the  continent  of  Africa,  only  11  of 
which  occur  in  Madagascar,  which  also  possesses  3  families 
peculiar  to  itself.  The  following  is  a  list  of  all  the  genera  of 
Mammalia  as  yet  known  to  inhabit  the  island  : — 


PRIMATES. 
Lemurid.e. 
Indrisiuic. 

Indrit  

Lemu  rinse. 
Lemur  ... 

Hapalemur   

Microcebut   

Chirogaleu*   

Lepilemur 


Specie*. 
6 

..  15 
2 
4 
5 
2 


Chiromyt 


Chiromtida 


... 


BATS — (Chiroptera) 

Ptbropida 
Pteropus   

Rhinolophidje. 
Rhinolophus 


... 


Ve 

Vespertilio 
Taphozous 


5PERTILIONID.K. 


1 
1 


NoCTILIONIDj 

Nyctinomus   


INSECTIVORA. 
Centetid.«. 

CenUUs   

Hem  ice  n  tetet  ...  ... 

Ericulus 

Oryzorictet   

Echinops   

SORIC1D.E. 

Sorcx  • . #       •!■  ••• 

CARNIVORA. 
Cryptoproctid.k. 
Cryptoprocta  

VlVERRlDiE. 
I** OM(X  ##0 

Oalidia   

Galidictit   

Euplera   

UNGULATA. 

Sum.*. 

Potamochoerus 

RODENTIA. 

MuRID*. 

Netomya   

Hypogeotnys  

Brochytarsomyt 


2 
'2 
2 
1 
3 


2 
3 
2 
1 


1 
1 
1 


We  have  here  a  total  of  12  families,  27  genera,  and  65  species 
of  Mammals ;  3  of  the  families  and  20  of  the  genera  (indicated 
by  italics)  being  peculiar.  All  the  species  are  peculiar,  except 
perhaps  one  or  two  of  the  wandering  bats.  Remains  of  a  Hip- 
popotamus have  been  found  in  a  sub-fossil  condition,  showing 
that  this  animal  probably  inhabited  the  island  at  a  not  very 
remote  epoch. 

The  assemblage  of  animals  above  noted  is  remarkable,  and 
seems  to  indicate  a  very  ancient  connection  with  the  southern  por- 
tion of  Africa,  before  the  apes,  ungulates,  and  felines  had  entered 
it.    The  lemurs,  which  are  here  so  largely  developed,  are  repre- 
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seated  by  a  single  group  iu  Africa,  with  two  peculiar  forms  on 
the  West  coast  They  also  re-appear  under  peculiar  and  isolated 
forms  in  Southern  India  and  Malaya,  and  are  evidently  but  the 
remains  of  a  once  wide-spread  group,  since  in  Eocene  times  they 
inhabited  North  America  and  Europe,  and  very  probably  the 
whole  northern  hemisphere.  The  Insectivora  are  another  group 
of  high  antiquity,  widely  scattered  over  the  globe  under  a 
number  of  peculiar  forms ;  but  in  no  equally  limited  area  repre- 
sented by  so  many  peculiar  types  as  in  Madagascar.  South  and 
West  Africa  are  also  rich  in  this  order. 

The  Carnivora  of  Madagascar  are  mostly  peculiar  forms  of 
Viverridae,  or  civets,  a  family  now  almost  confined  to  the 
Ethiopian  and  Oriental  regions,  but  which  was  abundant  in 
Europe  during  the  Miocene  period. 

The  Potamochcerus  is  a  peculiar  species  only,  which  may  be 
perhaps  explained  by  the  unusual  swimming  powers  of  swine, 
and  the  semi-aquatic  habits  of  this  genus,  leading  to  an  immi- 
gration at  a  later  period  than  in  the  case  of  the  other  Mammalia. 
The  same  remark  will  apply  to  the  small  Hippopotamus,  which 
was  coeval  with  the  great  Struthious  bird  jEpiornis. 

Rodents  are  only  represented  by  three  peculiar  forms  of 
Muridae,  but  it  is  probable  that  others  remain  to  be  discovered. 

Birds. — Madagascar  is  exceedingly  rich  in  birds,  and  espe- 
cially in  remarkable  forms  of  Passeres.  No  less  than  88  genera 
and  111  species  of  land-birds  have  been  discovered,  and  every 
year  some  additions  are  being  made  to  the  list.  The  African 
famines  of  Passeres  are  almost  all  represented,  only  two  being 
absent — Paridai  and  Fringillidae,  both  very  poorly  represented  in 
Africa  itself.  Among  the  Picariae,  however,  the  case  is  very 
different,  no  less  than  7  families  being  absent,  viz. — Picidae, 
or  woodpeckers ;  Indioatoridae,  or  honey-guides ;  Megalsemidae, 
or  barbets ;  Musophagidae,  or  plantain-eaters  ;  Coliidae,  or  colies; 
Bucerotidae,  or  hornbills ;  and  Irrisoridae,  or  mockers.  Three  of 
these  are  peculiar  to  Africa,  and  all  are  well  represented  there, 
so  that  their  absence  from  Madagascar  is  a  very  remarkable  fact. 
The  number  of  peculiar  genera  in  Madagascar  constitutes  one  of 
the  main  features  of  its  ornithology,  and  many  of  these  are  so 
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isolated  that  it  is  very  difficult  to  classify  them,  and  they 
remain  to  this  day  a  puzzle  to  ornithologists.  In  order  to 
exhibit  clearly  the  striking  characteristics  of  the  bird-fauna  of 
this  island,  we  shall  first  give  a  list  of  all  the  peculiar  genera ; 
another,  of  the  genera  of  which  the  species  only  are  peculiar ; 
and,  lastly,  a  list  of  the  species  which  Madagascar  possesses 
in  common  with  the  African  continent 


(t k.n era  of  Birds  peculiar  to  Madagascar,  or  found  elsewhere 
only  in  the  mascarene  islands. 


Stlviida 

1.  Bmiieria 

2.  Ellisia 

3.  Mystacornis 

4.  Eroessa 

5.  Gervasia 

TlMALIIDjE. 

6.  Oxylabes 
ClNCLID^E  (?). 

7. 


■  •  • 
•  •• 


SlTT!  D.K. 

8.  Hyphcrpei 

Pycnonotid.e  (?) 

T^f  lufi  ...       .  •  ■ 

0(UOLID.£. 

10.  Artnmia 

11.  Cyanolunius  ... 

Muscicapid^e. 

12.  Newton  ia 

13.  Pseudobias  ... 

LaNIIDjE. 

14.  Calicnlicus  (?) 

15.  Vanga 

Nectariniid^e. 

16.  Neodrepanis 

Hirundinid^e. 

17.  Phedina 

Ploceid.e. 

18.  Nelicurvius  ... 


•  •• 

■  *  • 

• .  • 


•2 
1 
1 
1 
1 


s 
1 
1 


3 
1 


1 
1 


1 

4 


StURNIDjE. 

19.  Enryceros  (?) 

20.  Hartlaubia  ... 

21.  Falculia 

Paictid-e. 

22.  PhilepitU  ... 

CuCULIDiE. 

23.  Coua  

24.  CocMothraustes 

Leftosomida 

25.  Leptosomua  ... 

CoRACIIDiE. 

26.  Atelorais  ... 

27.  Brachypteracias 

28.  Geobiastes  ... 

PSITTACID.E. 

29.  Coracopsis.  ... 

CoLUMBIDvE. 

30.  Alectrcencu  ... 

T  KT  R AON  1 1 1 .  K . 

31.  Matgaroperdix 

Falconida 

32.  Nisoides 

33.  Eutriorchis 


•  •  • 


1 
1 
1 


9 
1 


2 
1 
1 


2 


1 
1 


1     Total  species  of  peculiar  genera  50 

•/Epyornithidjj  (extinct). 
1  34.  .^Ipyornis    ...       ...  1 
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Madagascar 


bt 


Tt'RDlDJE. 

1.  Bessonortiia  ... 

Sylvmd.e. 

2.  Acrocophalus  ... 

3.  Copsychu*  (Or.) 

4.  Pratincola 

PrCNONOTIDJE. 

5.  UyptiptUn  (Or.) 
C.  Aitdropadua  ... 

CAM  l'EPHAGIP.K. 

7.  Campephaga  ... 

DlCRURID-fc. 

8.  Dicrurus 

MUSCICAPID^E. 

9.  Tchitrca 

LunutM. 

10.  Laniarius 

NECTARINIIDiE. 

1L  Nectarinia  ... 

Plocriid^e. 

12.  Foudia 

13.  Hypargos 

14.  Sperm wtea  ... 

Alaudida 

15.  Mirafra 

MOTACILLID^E. 

16.  Motacilla  ... 

CUCULID.K. 

17.  Ceuthmochares 

18.  Centropua  ... 

19.  Cuculus 

CORACIID*. 

20.  Earystomua  ... 


•  i  • 
■  i  • 


•  •  • 


ERA  WHICH  ARE 
PECULIAR  SPECIES. 


IX 


AlX'KDINIDiE. 

21.  Corythornis  ... 

22.  Ispidina  ... 

Upupid.e. 

23.  Upupa  (?)  ... 

Caprimi'lgidje. 

24.  Caprimulgus 


Ctp.selio.e. 

25.  Cypaelus 

26.  Cha?tura 


•  •a 


PsiTTACID.«. 

27.  Poliopsitta  ... 

COLIMBID.E. 

28.  Treron 

29.  Coluniba 

30.  Turtur 

Pteroclid^:. 

31.  Pteroclea  ... 

Tetraonioa 

32.  Francolinua  ... 

Phasianid.c 

33.  Numida 

TlJRNICID.E. 

34.  Turnix 

Falcoxida 

35.  Polyboroides 

36.  Circus 

37.  Astur  

38.  Accipiter 

39.  Buteo  

40.  Haliaeetus  ... 

41.  Pernis 

42.  Baza  ... 

43.  Cerchnei*  ... 


•  •  ■ 

•  ■  • 


•  •  • 

•  •  • 
i  .  ■ 


1 

1 


2 
1 


] 
l 

1 


1 
l 

3 
1 
1 
1 
1 
1 
1 
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StRIGID.E.  Specie      PlATALEIDjE.  Spmes. 

44.  Athene    1 


45.  Scops  ...       ...  1 


49.  Ibis  .. 


RaLLID.E.  PoDICIPIDiB. 

46.  Rallus    3  .n  -d  a-  , 

47.  Porzana    1  50'  Pod,ceI*  ^ 

Scolopacidas.  Total  peculiar  species  of  Eth.  \  ,r 

48.  Gallinago    1        or  Or.  genera   /  00 

Species  of  Birds  common  to  Madagascar  and  Africa  or  Asia. 

1.  Cisticola  curaitans.  7.  Aplopelia  tympanistria. 

2.  Corvus  scapulatufl.  8.  Falco  minor. 

3.  Crithagra  canicolli*.  9.  Falco  concolor. 

4.  Merops  supercilioBua.  10.  Milvus  eegjptim. 

5.  Collocalia  fuciphaga.  11.  Milvus  migRMM. 

6.  CEna  ca  pens  is.  12.  Strix  fiammea. 

These  three  tables  show  us  an  amount  of  speciality  hardly  t<» 
be  found  in  the  birds  of  any  other  part  of  the  globe.  Out  of 
111  land-birds  in  Madagascar,  only  12  are  identical  with  species 
inhabiting  the  adjacent  continents,  and  most  of  these  belong  to 
powerful-winged,  or  wide-ranging  forms,  which  probably  now 
often  pass  from  one  country  to  the  other.  The  peculiar  species 
— 49  land-birds  and  7  waders,  or  aquatics — arc  mostly  well- 
marked  forms  of  African  genera.  There  are,  however,  several 
genera  (marked  by  italics)  which  have  Oriental  or  Pftltearctic 
aflinities,  but  not  African,  viz. —  Copsychus,  Hypsipctu,  Hypherpcs, 
Alectrctnas,  and  MargaroperdU.  These  indicate  a  closer  ap- 
proximation to  the  Malay  countries  than  now  exists. 

The  table  of  33  peculiar  genera  is  of  great  interest  Most  of 
these  are  well-marked  forms,  belonging  to  families  which  are 
fully  developed  in  Africa;  though  it  is  singular  that  not 
one  of  the  exclusively  African  families  is  represented  in 
any  way  in  Madagascar.  Others,  however,  are  of  remote  or 
altogether  doubtful  affinities.  Sittidct  is  Oriental  and  Palaearctic, 
but  not  Ethiopian.  Oxylahes  and  Mystacornis  are  of  doubtful 
affinities.  Artamia  and  Cyarwlanius  still  more  so,  and  it  is 
quite  undecided  what  family  they  belong  to.  Calicalicus  is 
almost  equally  obscure.  Neodrepanis,  one  of  the  most  recent 
discoveries,  seems  to  connect  the  Ncctariniidie  with  the  Pacific 
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Depanididae.  Euryccros  is  a  complete  puzzle,  having  been 
placed  with  the  hornbills,  the  starlings,  or  as  a  distinct  family. 
Falculia  Is  an  exceedingly  aberrant  form  of  starling,  long  thought 
to  be  allied  to  Irrisor.  Phikpitta,  forming  a  distinct  family, 
(Paictidae),  is  most  remarkable  and  isolated,  perhaps  with  remote 
South  American  affinities.  Leptosoma  is  another  extraordinary 
form,  connecting  the  cuckoos  with  the  rollers.  Atclarnis, 
Brachypteracias,  and  Oeobiastes,  are  terrestrial  rollers,  with  the 
form  and  colouring  of  Pitta,  So  many  perfectly  isolated  and 
remarkable  groups  are  certainly  nowhere  else  to  be  found ;  and 
they  fitly  associate  with  the  wonderful  aye-aye  (Chiromys), 
the  insectivorous  Centetida?,  and  carnivorous  Cryptoprocta 
among  the  Mammalia.  They  speak  to  us  plainly  of  enormous 
antiquity,  of  long-continued  isolation  ;  and  not  less  plainly  of 
a  lost  continent  or  continental  island,  in  which  so  many,  and 
various,  and  peculiarly  organized  creatures,  could  have  been 
gradually  developed  in  a  connected  fauna,  of  which  we  have 
here  but  the  fragmentary  remains. 

Plate  VI. — Illustrating  the  characteristic  features  of  the 
Zoology  of  Madagascar. — The  lemurs,  which  form  the  most 
prominent  feature  in  the  zoology  of  Madagascar,  being  com- 
paratively well-known  from  the  numerous  specimens  in  our 
zoological  gardens ;  and  good  figures  of  the  Insectivorous  genera 
not  being  available,  we  have  represented  the  nocturnal  and 
extraordinary  aye-aye  {Chiromys  rnadagascariensis)  to  illustrate 
its  peculiar  and  probably  very  ancient  mammalian  fauna ;  while 
the  river-hogs  in  the  distance  {Potamochcerus  edivardsii)  allied  to 
African  species,  indicate  a  later  immigration  from  the  main- 
land than  in  the  case  of  most  of  the  other  Mammalia.  The 
peculiar  birds  being  far  less  generally  known,  we  have  figured 
three  of  them.  The  largest  is  the  Euryccros  prevosti,  here  classed 
with  the  starlings,  although  its  remarkable  bill  and  other  pecu- 
liarities render  it  probable  that  it  should  form  a  distinct  family. 
Its  colours  are  velvety  black  and  rich  brown  with  the  bill  of  a 
pearly  grey.  The  bird  l>eneath  (Vanga  curvirostris)  is  one  of  the 
peculiar  Madagascar  shrikes  whose  plumage,  variegated  with 
green-black  and  pure  white  is  very  conspicuous ;  while  that  in 
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the  right  hand  corner  is  the  Lcptosoma  discolor,  a  bird  which 
appears  to  be  intermediate  between  such  very  distinct  families 
as  the  cuckoos  and  the  rollers,  and  is  therefore  considered  to 
form  a  family  by  iUelf.  It  is  a  coppery-green  above  and  nearly 
white  beneath,  with  a  black  bill  and  red  feet.  The  fan-shaped 
plant  on  the  left  is  the  traveller's  tree  {Urania  speciosa),  one  of 
the  peculiar  forms  of  vegetation  in  this  marvellous  island. 

Reptiles. — These  present  some  very  curious  features,  compara- 
tively few  of  the  African  groups  being  represented,  while  there 
are  a  considerable  number  of  Eastern  and  even  of  American 
forms.  Beginning  with  the  snakes,  we  find,  in  the  enormous 
family  of  Colubridae,  none  of  the  African  types ;  but  instead  of 
them  three  genera — Hcrpctodryas,  PhUodryas,  and  Hetcrodon — 
only  found  elsewhere  in  South  and  North  America  The 
Psammophidae,  which  are  both  African  and  Indian,  are  repre- 
sented by  a  peculiar  genus,  Mimopkis.  The  Dendrophidae  are 
represented  by  Ahcctulla,  a  genus  which  is  both  African  and 
American.  The  Dryiophidae,  which  inhabit  all  the  tropics  but 
are  most  developed  in  the  Oriental  region,  are  represented  by 
a  peculiar  genus,  Langaha.  The  tropical  Pythonidae  are  repre- 
sented by  another  peculiar  genus,  Sanzinia.  The  Lycodontidie 
and  Viperidaj,  so  well  developed  in  Africa,  are  entirely  absent. 

The  lizards  are  no  less  remarkable.  The  Zonuridse,  abun- 
dantly developed  in  Africa,  are  represented  by  one  peculiar 
genus,  CicigTia.  The  wide-spread  Scineidae  by  another  peculiar 
genus,  Pygomdcs.  The  African  Sepsidaj,  are  represented  by  three 
genera,  two  of  which  are  African,  and  one,  Antphiglossus,  peculiar. 
The  Acontiadas  are  represented  by  a  species  of  the  African  genus 
Acontias.  Of  Scincidje  there  is  the  wide-spread  Euprepes.  The 
Sepidaj  are  represented  by  the  African  genera  Seps  and  Scelotcs. 
The  Geckotidre  are  not  represented  by  any  purely  African 
genera,  but  by  Phyllodadylus,  which  is  American  and  Aus- 
tralian ;  Hcmidactylus,  which  is  spread  over  all  the  tropics ;  by 
two  peculiar  genera;  and  by  Uroplatis,  Qeckolcpis,  and  Phclsuma, 
confined  to  Madagascar,  Bourbon,  and  the  Andaman  Islands. 
The  Agamidae,  which  are  mostly  Oriental  and  are  represented  in 
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Africa  by  the  single  genus  Agama,  have  here  three  peculiar 
genera,  TracMoptychus,  Chalarodon,  and  Hoplurus.  Lastly,  the 
American  Iguanidai  are  said  to  be  represented  by  a  species  of  the 
South  American  genus  Opiums.  The  classification  of  Reptiles 
is  in  such  an  unsettled  state  that  some  of  these  determinations 
of  affinities  are  probably  erroneous ;  but  it  is  not  likely  that 
any  corrections  which  may  be  required  will  materially  affect  the 
general  bearing  of  the  evidence,  as  indicating  a  remarkable 
amount  of  Oriental  and  American  relationship. 

The  other  groups  are  of  less  interest.  Tortoises  are  repre- 
sented by  two  African  or  wide-spread  genera  of  Testudinida?, 
Testudo  and  Cftersina,  and  by  one  peculiar  genus,  Pyxis  ;  and 
there  are  also  two  African  genera  of  Chelydid;e. 

The  Amphibia  are  not  very  well  known.  They  appear  to  be 
confined  to  species  of  the  wide-spread  Ethiopian  and  Oriental 
genera — Hylaraua,  Poh/pedates,  and  Itappia  (Polypedatida?) ; 
and  Pyxicephalus  (Ranidoe). 

Fresh-water  Fishes.— These  appear  to  be  at  present  almost 
unknown.  When  carefully  collected  they  will  no  doubt  furnish 
some  important  facts. 

The  Muscarene  Islands. 

The  various  islands  which  surround  Madagascar — Bourbon, 
Mauritius,  Rodriguez,  the  Seychelles,  and  the  Comoro  Islands 
— all  partake  in  a  considerable  degree  of  its  peculiar  fauna, 
while  having  some  special  features  of  their  own. 

Indigenous  Mammalia  (except  bats)  are  probably  absent  from 
all  these  islands  (except  the  Comoros),  although  Lemur  and  Cen- 
tres are  given  as  natives  of  Bourl>on  and  Mauritius.  They  have, 
however,  perhaps  been  introduced  from  Madagascar.  Lemur 
uiayottcnsis,  a  peculiar  species,  is  found  in  the  Comoro  Islands, 
'  where  a  Madagascar  species  of  Viverra  also  occurs. 

Bourbon  and  Mauritius  may  be  taken  together,  as  they  much 
resemble  each  other.  They  each  possess  species  of  a  peculiar 
genus  of  Campephagidae,  or  caterpillar  shrikes,  Oxynotus;  while 
the  remarkable  FregUupus,  belonging  to  the  starling  family, 
inhabits  Bourbon,  if  it  is  not  now  extinct,    They  also  have 
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peculiar  species  of  Pratincola,  Hypsipetes,  Phedina,  Tchitrea, 
Zosterops,  Foudia,  Collocalia,  and  Coracopsis  ;  while  Mauritius  has 
a  very  peculiar  form  of  dove  of  the  sub-genus  Trocaza ;  an  Alec- 
trcciias,  extinct  within  the  last  thirty  years  ;  and  a  species  of  the 
Oriental  genus  of  parroquets,  Pa/a-omis.  The  small  and  remote 
island  of  Rodriguez  has  another  Palaornis,  as  well  as  a  peculiar 
Foudia,  and  a  Drymatca  of  apparently  Indian  affinity. 

Coming  to  the  Seychelle  Islands,  far  to  the  north,  we  find  the 
only  mammal  an  Indian  species  of  bat  (Ptcropus  edwardsit).  Of 
the  twelve  land-birds  all  but  one  are  peculiar  species,  but  all  belong 
to  genera  found  also  in  Madagascar,  except  one — a  peculiar  species 
of  Palccomis.  This  is  an  Oriental  genus,  but  found  also  in  several 
Mascarene  Islands  and  on  the  African  continent.  A  species  of 
black  parrot  (Coracopsis  barklayi)  and  a  weaver  bird  of  peculiar 
type  (Foudia  scychcllarum)  show,  however,  a  decided  connection 
with  Madagascar.  There  are  also  two  peculiar  pigeons— a  short- 
winged  Turtur  and  an  Alcctrcciias. 

Most  of  the  birds  of  the  Comoro  Islands  are  Madagascar  spe- 
cies, only  two  being  African.  Five  are  peculiar,  belonging  to  the 
genera  Nectarinia,  Zosterops,  Dixrurus,  Foudia,  and  Alcctrctnas. 

Reptiles  are  scarce.  There  appear  to  be  no  snakes  in  Mauri- 
tius and  Bourbon,  though  some  African  species  are  said  to  be 
found  in  the  Seychelle  Islands.  Lizards  are  fairly  represented. 
Mauritius  has  Cryptoblepharus,  an  Australian  genus  of  Gymno- 
pthalmidie ;  Hemidaciyhis  (a  wide-spread  genus) ;  Percpus 
(Oriental  and  Australian) — both  belonging  to  the  Geckotidae. 
Bourbon  has  Heteropvs,  a  Moluccan  and  Australian  genus  of 
Scincidse;  Phclsuma  (Geckotida?),  and  Chamclco,hoi\\  found  also 
in  Madagascar ;  as  well  as  Pyxis,  one  of  the  tortoises.  The 
Seychelles  have  Thcconyx,  a  peculiar  genus  of  Geckotida?,  and 
Ckamelco.  Gigantic  land-tortoises,  which  formerly  inhabited 
most  of  the  Mascarene  Islands,  now  only  survive  in  Aldabra,  a 
small  island  north  of  the  Seychelles.  These  will  be  noticed 
again  further  on.  Amphibia  seem  only  to  be  recorded  from  the 
Seychelles,  where  two  genera  of  tree-frogs  of  the  family  Poly- 
pedatidai  are  found ;  one  (Meyalixalvs)  peculiar,  the  other 
(Rappia)  found  also  in  Madagascar  and  Africa. 
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The  few  insect  groups  peculiar  to  these  islands  will  be  noted 
when  we  deal  with  the  entomology  of  Madagascar. 

Extinct  fauna  oft  fie  Mascarcnt  Islands  and  Madagascar. — Before 
quitting  the  vertebrate  groups,  we  must  notice  the  remarkable 
birds  which  have  become  extinct  in  these  islands  little  more 
than  a  century  ago.  The  most  celebrated  is  the  dodo  of  the 
Mauritius  {Didus  ineptus),  but  an  allied  genus,  Pezophaps,  in- 
habited Rodriguez,  and  of  both  of  these  almost  perfect  skeletons 
have  been  recovered.  Other  species  probably  existed  in  Bourbon. 
Remains  of  two  genera  of  flightless  rails  have  also  been  found, 
Aphanaptcryx  and  Erythromachus ;  and  even  a  heron  (Ardea 
megacephala)  which  was  short -winged  and  seldom  flew ;  while 
in  Madagascar  there  lived  a  gigantic  Struthious  bird,  the 
JEpyomis.  Some  further  details  as  to  these  extinct  forms  will 
be  found  under  the  respective  families,  Dididae,  Rallidae,  and 
^pyornithidae,  in  the  fourth  part  of  this  work ;  and  their  bear- 
ing on  the  past  history  of  the  region  will  be  adverted  to  in  the 
latter  part  of  this  chapter.  Dr.  Giinther  has  recently  dis- 
tinguished five  species  of  fossil  tortoises  from  Mauritius  and 
Rodriguez, — all  of  them  quite  different  from  the  living  species 
of  Aldabra. 

Insects. — The  butterflies  of  Madagascar  are  not  so  remarkable 
as  some  other  orders  of  insects.  There  seems  to  be  only  one 
peculiar  genus,  Hetcropsis  (Satyridfe).  The  other  genera  are 
African,  Leptoncura  being  confined  to  Madagascar  and  South 
Africa.  There  are  some  fine  Pajrilios  of  uncommon  forms.  The 
most  interesting  lepidopterous  insect,  however,  is  the  fine  diurnal 
moth  (Urania),  as  all  the  other  species  of  the  genus  inhabit 
tropical  America  and  the  West  Indian  Islands. 

The  Coleoptera  have  been  hotter  collected,  and  exhibit  some 
very  remarkable  affinities.  There  is  but  one  peculiar  genus  of 
Cicindelidre,  Pogonostoma,  which  is  allied  to  the  South  American 
genus,  Ctenostonm.  Another  genus,  Pcridcxia,  is  common  to 
Madagascar  and  South  America.  None  of  the  important  African 
genera  are  represented,  except  Eurymorpha  ;  while  Mcglaomma 
is  common  to  Madagascar  and  the  Oriental  region. 

In  the  Carabidse  we  have  somewhat  similar  phenomena  on  a 
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wider  scale.  Such  large  and  important  African  genera  as 
Polyhirma  and  Anthia,  are  absent;  but  there  are  four  genera 
in  common  with  South  Africa,  and  two  with  West  Africa ;  while 
three  others  are  as  much  Oriental  as  African.  One  genus, 
Distriffus,  is  wholly  Oriental ;  and  another,  Homalosoma,  Aus- 
tralian. Colpodcs,  well  developed  in  Bourbon  and  Mauritius,  is 
Oriental  and  South  American.  Of  the  peculiar  genera,  Sphccro- 
stylis  has  South  American  affinities ;  Microchila,  Oriental ;  the 
others  being  related  to  widely  distributed  genera. 

The  Lucanida)  are  few  in  number,  and  all  have  African  affini- 
ties. Madagascar  is  very  rich  in  Cetoniida?,  and  possesses  20 
peculiar  genera.  Bothrarhina,  and  three  other  genera  belonging 
to  the  Ichnostoma  group,  have  wholly  African  relations.  Dory- 
scelis  and  Chromoptila  are  no  less  clearly  allied  to  Oriental 
genera.  A  series  of  eight  peculiar  genera  belong  to  the  Sehizo- 
rhinidae,  a  family  the  bulk  of  which  are  Australian,  while  there  are 
only  a  few  African  forms.  The  remaining  genera  appear  to  have 
African  affinities,  but  few  of  the  peculiarly  African  genera  are 
represented.   Glyciphana  is  characteristic  of  the  Oriental  region. 

The  Buprestidai  of  Madagascar  consist  mainly  of  one  large 
and  peculiar  genus,  Polybothris,  allied  to  the  almost  cosmopolite 
PsHoptcra.  Most  of  the  other  genera  are  both  Ethiopian  and 
Oriental;  but  Polycesta  is  mainly  South  American,  and  the 
remarkable  and  isolated  genus  Sponsor  is  confined  to  the 
Mauritius  with  a  species  in  Celebes  and  New  Guinea. 

The  Longicorns  are  numerous  and  interesting,  there  being  no 
less  than  24  peculiar  genera.  Two  of  the  genera  of  rrionidrc 
are  very  isolated,  while  a  third,  Clostcrus,  belongs  to  a  group 
which  is  Malayan  and  American. 

Of  the  Cerambycidfle,  Philcmatinm  ranges  to  Africa  and  the 
West  Indies ;  Lcptoccra  is  only  found  eastward  in  Ceylon  and 
the  New  Hebrides ;  while  Euporus  is  African.  Of  the  peculiar 
genera,  2  are  of  African  type ;  3  belong  to  the  Leptura  group, 
which  are  mostly  Palrcarctic  and  Oriental,  with  a  few  in 
South  Africa ;  while  Philocaloccra  is  allied  to  a  South  American 
genus. 

Among  the  Lamiidaj  there  are  several  wide-ranging  and  7 
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African  genera  ;  but  Coptops  is  Oriental,  and  the  Oriental 
Praonetha  occurs  in  the  Comoro  Islands.  Among  the  peculiar 
genera  several  have  African  affinities,  but  Tropidema  belongs  to 
a  group  which  is  Oriental  and  Australian  ;  Oopsis  is  found  also 
in  the  Pacific  Islands ;  Mythcrgatcs,  Sulemus,  and  Cocdomaxi,  are 
allied  to  Malayan  and  American  genera. 

General  Remarks  on  the  Insect-fauna  of  Madagascar. — Taking 
the  insects  as  a  whole,  we  find  the  remarkable  result  that  their 
affinities  are  largely  Oriental,  Australian,  and  South  American : 
while  the  African  element  is  represented  chiefly  by  special 
South  African  or  West  African  forms,  rather  than  by  such  as 
are  widely  spread  over  the  Ethiopian  region.1  In  some 
families — as  Cetoniida?  and  Lamiidas — the  African  element 
appears  to  preponderate ;  in  others — as  Cicindelidae — the  South 
American  affinity  seems  strongest;  in  Carabida},  perhaps  the 
Oriental ;  while  in  Buprestida?  and  Cerambycida3  the  African 
and  foreign  elements  seem  nearly  balanced.  We  must  not  im- 
pute too  much  importance  to  these  foreign  alliances  among 
insects,  because  we  find  examples  of  them  in  every  country  on 
the  globe.  The  reason  they  are  so  much  more  pronounced  in 
Madagascar  may  be,  that  during  long  periods  of  time  this  island 
has  served  as  a  refuge  for  groups  that  have  been  dying  out  on 
I  the  great  continents;  and  that,  owing  to  the  numerous  de- 
ficiencies of  a  somewhat  similar  kind  in  the  series  of  vertebrata 
in  Australia  and  South  America,  the  same  groups  have  often 
been  able  to  maintain  themselves  in  all  these  countries  as  well 
as  in  Madagascar.  It  must  be  remembered  too,  that  these  pecu- 
liarities in  the  Malagasy  and  Mascarene  insect-fauna  are  but  ex- 
aggerations of  a  like  phenomenon  on  the  mainland.  Africa  also 
has  numerous  affinities  with  South  America,  with  the  Malay 
countries,  and  with  Australia ;  but  thev  do  not  bear  anything  like 
so  large  a  proportion  to  the  whole  fauna,  and  do  not,  therefore, 
attract  so  much  attention.  The  special  conditions  of  existence 
and  the  long-continued  isolation  of  Madagascar,  will  account  for 
much  of  this  difference  ;  and  it  will  evidently  not  be  necessary 

1  There  are  also  Home  special  resemblances  between  the  plants  of  Mada- 
gascar and  South  Africa,  according  to  Dr.  Kirk. 
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to  introduce,  as  some  writers  are  disposed  to  do,  a  special  land 
connection  or  near  approach  between  Madagascar  and  all  these 
countries,  independently  of  Africa ;  except  perhaps  in  the  case 
of  the  Malay  Islands,  as  will  be  discussed  further  oil 

Land-shells. — Madagascar  and  the  adjacent  islands  are  all 
rich  in  land-shells.  The  genera  of  Helicidas  are  Vitrina,  Helix, 
AcJiatina,  Columna  (peculiar  to  Madagascar  and  West  Africa), 
Buliminus,  Cwnella  (chiefly  Oriental  and  South  American,  but 
not  African),  Pupa,  Streptaxis,  and  Succinea.  Among  the  Oper- 
culata  we  have  Truncatella  (widely  scattered,  but  not  African)  ; 
Cyclotus  (South  American,  Oriental,  and  South  African) ;  Cyclo- 
phorus  (mostly  Oriental,  with  a  few  South  African) ;  Leptopoma 
(Oriental) ;  Megalomastoma  (Malayan  and  South  American)  ; 
Lithidion  (peculiar  to  Madagascar,  Socotra,  and  South-West 
Arabia) ;  Otopoma  (with  the  same  range,  but  extending  to  West 
India  and  New  Ireland) ;  Cyclostomus  (widely  spread  but  not 
African)  ;  and  Omphalotropis  (wholly  Oriental  and  Australian). 
We  thus  find  the  same  general  features  reproduced  in  the  land- 
shells  as  in  the  insects,  and  the  same  remarks  will  to  a  great 
extent  apply  to  both.  The  classification  of  the  former  is,  how- 
ever, by  no  means  so  satisfactory,  and  we  have  no  extensive 
and  accurate  general  catalogues  of  shells,  like  those  of  Lepi- 
doptera  and  Coleoptera,  which  have  furnished  us  with  such 
valuable  materials  for  the  comparison  of  the  several  faunas. 

On  the  probable  Past  History  of  the  Ethiopian  Region. 

Perhaps  none  of  the  great  zoological  regions  of  the  earth 
present  us  with  problems  of  greater  difficulty  or  higher 
interest  than  the  Ethiopian.  We  find  in  it  the  evidence  of 
several  distinct  and  successive  faunas,  now  intermingled ;  and  it 
is  very  difficult,  with  our  present  imperfect  knowledge,  to  form 
an  adequate  conception  of  how  and  when  the  several  changes 
occurred  There  are,  however,  a  few  points  which  seem  suffi- 
ciently clear,  and  these  afford  us  a  secure  foundation  in  our 
endeavour  to  comprehend  the  rest 

Let  us  then  consider  what  are  the  main  facts  we  have  to 
account  for. — 1.  In  Continental  Africa,  more  especially  in  the  south 
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and  west,  we  find,  along  with  much  that  is  peculiar,  a  number  of 
genera  showing  a  decided  Oriental,  and  others  with  an  equally 
strong  South  American  affinity ;  this  latter  more  particularly  show- 
ing itself  among  reptiles  and  insects.  2.  All  over  Africa,  but  more 
especially  in  the  east,  we  have  abundance  of  large  ungulates  and 
felines — antelopes,  giraffes,  buffaloes,  elephants,  and  rhinoceroses, 
with  lions,  leopards,  and  hyaenas,  all  of  types  now  or  recently 
found  in  India  and  Western  Asia,  3.  But  we  also  have  to  note 
the  absence  of  a  number  of  groups  which  abound  in  the  above- 
named  countries,  such  as  deer,  bears,  moles,  and  true  pigs ;  while 
camels  and  goats — characteristic  of  the  desert  regions  just  to 
the  north  of  the  Ethiopian — are  equally  wanting.  4.  There  is 
a  wonderful  unity  of  type  and  want  of  speciality  in  the  vast 
area  of  our  first  sub-region  extending  from  Senegal  across  to  the 
east  coast,  and  southward  to  the  Zambezi;  while  West  Africa  and 
South  Africa  each  abound  in  peculiar  types.  5.  We  have  the 
extraordinary  fauna  of  Madagascar  to  account  for,  with  its 
evident  main  derivation  from  Africa,  yet  wanting  all  the  larger 
and  higher  African  forms ;  its  resemblances  to  Malaya  and  to 
South  America ;  and  its  wonderful  assemblage  of  altogether 
peculiar  types. 

Here  we  find  a  secure  starting-point,  for  we  are  sure  that 
Madagascar  must  have  been  separated  from  Africa  before  the 
assemblage  of  large  animals  enumerated  above,  had  entered 
it.  Now,  it  is  a  suggestive  fact,  that  all  these  belong  to  types 
which  abounded  in  Europe  and  India  about  the  Miocene  period. 
It  is  also  known,  from  the  prevalence  of  Tertiary  deposits  over 
the  Sahara  and  much  of  Arabia,  Fersia,  and  Northern  India, 
that  during  early  Tertiary  times  a  continuous  sea  from  the  Bay 
of  Bengal  to  the  British  Isles  completely  cut  off  all  land  com- 
munication between  Ceutral  and  Southern  Africa  on  the^one 
side,  and  the  great  continent  of  the  Eastern  hemisphere  on  the 
other.  When  Africa  was  thus  isolated,  its  fauna  probably  had  a 
character  somewhat  analogous  to  that  of  South  America  at  the 
same  period.  Most  of  the  higher  types  of  mammalian  life  were 
absent,  while  lemurs,  Edentates,  and  Insectivora  took  their  place. 
At  tins  period  Madagascar  was  no  doubt  united  with  Africa, 
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and  helped  to  form  a  great  southern  continent  which  must  at  one 
time  have  extended  eastward  as  far  as  Southern  India  and 
Ceylon ;  and  over  the  whole  of  this  the  lemurine  type  no  doubt 
prevailed. 

During  some  portion  of  this  period,  South  Temperate  Africa 
must  have  had  a  much  greater  extension,  perhaps  indicated  by 
the  numerous  shoals  and  rocks  to  the  south  and  east  of  the 
Cape  of  Good  Hope,  and  by  the  Crozets  and  Kerguelen  Islands 
further  to  the  south-east  This  would  have  afforded  means  for 
that  intercommunion  with  Western  Australia  which  is  so  clearly 
marked  in  the  flora,  and  to  some  extent  also  in  the  insects  of  the 
two  countries ;  and  some  such  extension  is  absolutely  required 
for  the  development  of  that  wonderfully  rich  and  peculiar 
temperate  flora  and  fauna,  which,  now  crowded  into  a  narrow 
territory,  is  one  of  the  greatest  marvels  of  the  organic  world. 

During  this  early  period,  when  the  great  southern  continents 
— South  America,  Africa,  and  Australia — were  equally  free  from 
the  incursions  of  the  destructive  felines  of  the  north,  the 
Struthious  or  ostrich  type  of  birds  was  probably  developed  into 
its  existing  forms.  It  is  not  at  all  necessary  to  suppose  that 
these  three  continents  were  at  any  time  united,  in  order  to 
account  for  the  distribution  of  these  great  terrestrial  birds ;  as 
this  may  have  arisen  by  at  least  two  other  easily  conceiv- 
able modes.  The  ancestral  Struthious  type  may,  like  the 
Marsupial,  have  once  spread  over  the  larger  portion  of  the  globe  ; 
but  as  higher  forms,  especially  of  Carnivora,  became  developed, 
it  would  be  exterminated  everywhere  but  in  those  regions 
where  it  was  free  from  their  attacks.  In  each  of  these  it  would 
develope  into  special  forms  adapted  to  surrounding  conditions;  and 
the  large  size,  great  strength,  and  excessive  speed  of  the  ostrich, 
may  have  been  a  comparatively  late  development  caused  by  its 
exposure  to  the  attacks  of  enemies  which  rendered  such  modi- 
fication necessary.  This  seems  the  most  probable  explanation 
of  the  distribution  of  Struthious  birds,  and  it  is  rendered  almost 
certain  by  the  discovery  of  remains  of  this  order  in  Europe  in 
Eocene  deposits,  and  by  the  occurrence  of  an  ostrich  among  the 
fossils  of  the  Siwalik  hills ;  but  it  is  just  possible,  also,  that  the 
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ancestral  type  may  have  been  a  bird  capable  of  flight,  and  that 
it  spread  from  one  of  the  three  southern  continents  to  the  others 
at  the  period  of  their  near  approach,  and  more  or  less  completely 
lost  the  power  of  flight  owing  to  the  long  continued  absence 
of  enemies. 

During  the  period  we  have  been  considering,  the  ancestors  of 
existing  apes  and  monkeys  flourished  (as  we  have  seen  in 
Chapter  VI.)  along  the  whole  southern  shores  of  the  old  Pala> 
arctic  continent ;  and  it  seems  likely  that  they  first  entered 
Africa  by  means  of  a  land  connection  indicated  by  the  extensive 
and  lofty  plateaus  of  the  Sahara,  situated  to  the  south-east  of  Tunis 
and  reaching  to  a  little  north-west  of  Lake  Tchad ;  and  at  the  same 
time  the  elephant  and  rhinoceros  type  may  have  entered.  This 
will  account  for  the  curious  similarity  between  the  higher  faunas 
of  West  Africa  and  the  Indo-Malay  sub-region,  for  owing  to  the 
present  distribution  of  land  and  sea  and  the  narrowing  of  the 
tropical  zone  since  Miocene  times,  these  are  now  the  only 
lowland,  equatorial,  forest-clad  countries,  which  were  in  connec- 
tion with  the  southern  shores  of  the  old  Palaearctic  continent  at 
the  time  of  its  greatest  luxuriance  and  development.  This 
western  connection  did  not  probably  last  long,  the  junction  that 
led  to  the  greatest  incursion  of  new  forms,  and  the  complete 
change  in  the  character  of  the  African  fauna,  having  apparently 
been  effected  by  way  of  Syria  and  the  shores  of  the  Red  Sea  at 
a  somewhat  later  date.  By  this  route  the  old  South-Palsearctic 
fauna,  indicated  by  the  fossils  of  Pikermi  and  the  Siwalik  Hills, 
poured  into  Africa;  and  finding  there  a  new  and  favourable 
country,  almost  wholly  unoccupied  by  large  Mammalia,  increased 
to  an  enormous  extent,  developed  into  new  forms,  and  finally 
overran  the  whole  continent. 

Before  this  occurred,  however,  a  great  change  had  taken  place 
in  the  geography  of  Africa.  It  had  gradually  diminished  on  the 
south  and  east ;  Madagascar  had  been  left  isolated ;  while  a 
number  of  small  islands,  banks,  and  coral  reefs  in  the  Indian 
Ocean  alone  remained  to  indicate  the  position  of  a  once  extensive 
equatorial  land.  The  Mascarene  Islands  appear  to  represent 
the  portion  which  separated  earliest,  before  any  carnivora  had 
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reached  the  country ;  and  it  was  in  consequence  of  this  total 
exemption  from  danger,  that  several  groups  of  birds  altogether 
incapable  of  flight  became  developed  here,  culminating  in  the 
huge  and  unwieldy  Dodo,  and  the  more  active  Aphanapteryx. 
To  the  same  cause  may  be  attributed  the  development,  in  these 
islands,  of  gigantic  land-tortoises,  far  surpassing  auy  others  now 
living  ou  the  globe.  They  appear  to  have  formerly  inhabited 
Mauritius,  Bourbon,  and  Kodriguez,  and  perhaps  all  the 
other  Mascarene  islands,  but  having  been  recklessly  destroyed 
DOW  only  survive  in  the  small  uninhabited  Aldabra  islands 
north  of  the  Seychelle  group.  The  largest  living  specimen 
(5^  feet  long)  is  now  in  our  Zoological  Gardens.  The  only 
other  place  where  equally  large  tortoises  (of  au  allied  species) 
are  found,  is  the  Galapagos  islands,  where  they  were  equally  free 
from  enemies  till  civilized  man  came  upon  the  scene  ;  who,  partly 
by  using  them  for  food,  partly  by  the  introduction  of  pigs,  which 
destroy  the  eggs,  has  greatly  diminished  their  numbers  and 
size,  and  will  probably  soon  wholly  exterminate  them.  It  is  a 
curious  fact,  ascertained  by  Dr.  Gunther,  that  the  tortoises  of 
the  Galapagos  are  more  nearly  related  to  the  extinct  tortoises  of 
Mauritius  than  is  the  living  tortoise  of  Aldabra.  This  would 
imply  that  several  distinct  groups  or  sub-genera  of  Testudo  have 
had  a  wide  range  over  the  globe,  and  that  some  of  each  have 
survived  in  very  distant  localities.  This  is  rendered  quite  con- 
ceivable by  the  known  antiquity  of  the  genus  Testudo,  which 
dates  back  to  at  least  the  Eocene  formation  (in  North  America) 
with  very  little  change  of  form.  These  sluggish  reptiles,  so 
long-lived  and  so  tenacious  of  life,  may  have  remained  un- 
changed, while  every  higher  animal  type  around  them  has 
become  extinct  and  been  replaced  by  very  different  forms ;  as 
in  the  case  of  the  living  Emys  tectum,  which  is  the  sole  survivor 
of  the  strange  Siwalik  fauna  of  the  Miocene  epoch.  The  ascer- 
tained history  of  the  genus  and  the  group,  thus  affords  a  satis- 
factory explanation  of  the  close  affinity  of  the  gigantic  tortoises 
of  Mauritius  and  the  Galapagos. 

The  great  island  of  Madagascar  seems  to  have  remained  longer 
united  with  Africa,  till  some  of  the  smaller  and  more  active 
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carnivora  had  reached  it;  and  we  consequently  find  there,  no 
wholly  terrestrial  form  of  bird  but  the  gigantic  and  powerful 
dSpyornti,  well  able  to  defend  itself  against  such  enemies.  As 
already  intimated,  we  refer  the  South  American  element  in 
Madagascar,  not  to  any  special  connection  of  the  two  countries 
independently  of  Africa,  but  to  the  preservation  there  of  a 
number  of  forms,  some  derived  from  America  through  Africa, 
others  of  once  almost  cosmopolitan  range,  but  which,  owing  to  the 
severer  competition,  have  become  extinct  on  the  African  con- 
tinent, while  they  have  continued  to  exist  under  modified  forms 
in  the  two  other  countries. 

The  depths  of  all  the  great  oceans  are  now  known  to  be  so 
profound,  that  we  cannot  conceive  the  elevation  of  their  beds 
above  the  Surface  without  some  corresponding  depression  else- 
where. And  if,  as  is  probable,  these  opposite  motions  of  the 
earth's  crust  usually  take  place  in  parallel  bands,  and  are  to 
some  extent  dependent  on  each  other,  an  elevation  of  the  sea 
bed  could  hardly  fail  to  lead  to  the  submergence  of  large  tracts 
of  existing  continents;  and  this  is  the  more  likely  to  occur  on 
account  of  the  great  disproportion  that  we  have  seen  exists 
between  the  mean  height  of  the  land  and  the  mean  depth  of  the 
ocean.  Keeping  this  principle  in  view,  we  may,  with  some 
probability,  suggest  the  successive  stages  by  which  the  Ethiopian 
region  assumed  its  present  form,  and  acquired  the  striking 
peculiarities  that  characterise  its  several  sub-regions.  During 
the  early  period,  when  the  rich  and  varied  temperate  Mora  of  the 
Cape,  and  its  hardly  less  peculiar  forms  of  insects  and  of  low  type 
mammalia,  were  in  process  of  development  in  an  extensive 
south  temperate  land,  we  may  be  pretty  sure  that  the  whole  of 
the  east  and  much  of  the  north  of  Africa  was  deep  sea.  At  a 
later  period,  when  this  continent  sank  towards  the  south  and 
east,  the  elevation  may  have  occurred  which  connected  Mada- 
gascar  with  Ceylon ;  and  only  at  a  still  later  epoch,  when  the 
Indian  Ocean  had  again  been  formed,  did  central,  eastern,  and 
northern  Africa  gradually  rise  above  the  ocean,  and  effect  a 
connection  with  the  great  northern  continent  by  way  of  Abys- 
sinia and  Arabia,    And  if  this  last  change  took  place  with 
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tolerable  rapidity,  or  if  the  elevatory  force  acted  from  the  nortli 
towards  the  south,  there  would  be  a  new  and  unoccupied 
territory  to  be  taken  possession  of  by  immigrants  from  the 
north,  together  with  a  few  from  the  south  and  west.  The  more 
highly -organised  types  from  the  great  northern  continent,  how- 
ever, would  inevitably  prevail ;  and  we  should  thus  have 
explained  the  curious  uniformity  in  the  fauna  of  so  large  an 
area,  together  with  the  absence  from  it  of  those  peculiar 
Ethiopian  types  which  so  abundantly  characterise  the  other 
three  sub-regions. 

We  may  now  perhaps  see  the  reason  of  the  singular  absence  from 
tropical  Africa  of  deer  and  bears ;  for  these  are  both  groups 
which  live  in  fertile  or  well-wooded  countries,  whereas  the  line 
of  immigration  from  Europe  to  Africa  was  probably  always,  as 
now,  to  a  great  extent  a  dry  and  desert  tract,  suited  to  antelojKJS 
and  large  felines,  but  almost  impassable  to  deer  and  bears.  We 
find,  too,  that  whereas  remains  of  antelopes  and  giraftes  abound 
in  the  Miocene  deposits  of  Greece,  there  were  no  deer  (which 
are  perhaps  a  somewhat  later  development) ;  neither  were  there 
any  bears,  but  numerous  forms  of  Felidai,  Viverrida\  Mustelida^, 
and  ancestral  forms  of  Hyania,  exactly  suited  to  be  the 
progenitors  of  the  most  prevalent  types  of  modern  African 
Zoology. 

There  appears  to  have  been  one  other  change  in  the  geo- 
graphy of  Africa  and  the  Atlantic  Ocean  that  requires  notice. 
The  rather  numerous  cases  of  close  similarity  in  the  insect 
forms  of  tropical  Africa  and  America,  seem  to  indicate  some 
better  means  of  transmission,  at  a  not  very  remote  e]>oeh,  than 
now  exists.  The  vast  depth  of  the  Atlantic,  and  the  absence  of 
any  corresponding  likeness  in  the  vertebrate  fauna,  entirely 
negative  the  idea  of  any  union  between  the  two  countries ; 
but  a  moderate  extension  of  their  shores  towards  each  other  is 
not  improbable,  and  this,  with  large  islands  in  the  place  of  the 
Cape  Verd  group,  St.  Paul's  Rocks,  and  Fernando  Noronha,  to 
afford  resting  places  in  the  Atlantic,  would  probably  suffice  to 
explain  the  amount  of  similarity  that  actually  exists. 

Our  knowledge  of  the  geology  and  paleontology  of  Africa 
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being  so  scanty,  it  would  be  imprudent  to  attempt  any  more 
detailed  explanation  of  the  peculiarities  of  its  existing  fauna. 
The  sketch  now  given  is,  it  is  believed,  founded  on  a  sufficient 
basis  of  facts  to  render  it  not  only  a  possible  but  a  probable 
account  of  what  took  place  ;  and  it  is  something  gained  to  be 
able  to  show,  that  a  large  portion  of  the  peculiarities  and 
anomalies  of  so  remarkable  a  fauna  as  that  of  the  Ethiopian 
region,  can  be  accounted  for  by  a  series  of  changes  of  physical 
geography  during  the  tertiary  epoch,  which  can  hardly  be  con- 
sidered extreme,  or  in  aoy  way  unlikely  to  have  occurred. 
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TABLES  OF  DISTRIBUTION. 

In  drawing  up  these  tables  showing  the  distribution  of  various 
classes  of  animals  in  the  Ethiopian  Kegion,  the  following  sources 
of  information  have  been  chiefly  relied  on,  in  addition  to  the 
general  treatises,  monographs,  and  catalogues,  used  for  the  Fourth 
Part  of  this  work  :— 

Mammalia. — Blanford's  Abyssinia  ;  Peters's  Mozambique  ; 
Heuglin  and  Schweinfurth  for  North  East  Africa ;  Grandidier 
Schlegel,  &c,  for  Madagascar;  the  local  lists  given  by  Mr. 
Andrew  Murray ;  numerous  papers  by  Fraser,  Gray,  Kirk, 
Mivart,  Peters,  Sclater,  and  Speke ;  and  a  MS.  list  of  Bovid® 
from  Sir  Victor  Brooke. 

Birds. — Finsch  and  Hartlaub  for  East  Africa;  Heuglin  for 
North-East  Africa ;  Blanford  for  Abyssinia ;  Layard  for  South 
Africa ;  Hartlaub  for  West  Africa ;  Dohrn  for  Princes  Island ; 
Andersson  for  Damaraland ;  and  papers  by  Gurney,  Hartlaub, 
Kirk,  Newton,  Peters,  Sharpe,  Sclater,  Schlegel,  and  Pollen 
and  a  MS.  list  of  Madagascar  Birds  from  Mr.  Sharpe. 
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TABLE  I. 

FAMILIES  OF  ANIMALS  INHABITING  THE  ETHIOPIAN  REGION. 

Explanation. 
Names  in  italics  show  families  peculiar  to  the  region. 

Names  inclosed  thus  (  )  barely  enter  the  region,  and  arc  not  considered  properly 

to  belong  to  it. 

Numbers  are  not  consecutive,  but  correspond  to  those  in  Tart  IV. 


Order  and  Family. 


Sub-regions. 


il 


ii 
H 


11 


MAMMALIA. 
Primates* 

1.  Simiitlie 

2.  Semnopitheeidse 

3.  Cynopithecidtc 
tf.  Lemurids  ... 

8.  Chiromyidtc  ... 

C'HEllloPTKRA. 

9.  Ptcropidae 

11.  Hbinolophidm 

12.  Vespcrtilionidae 

13.  NoctilionidiB... 

Insectivora. 

15.  Macroscelidula? 
1 7.  Erinaceidae   . . . 
15.  CcntrtUlas 
ID.  Potamogalit1a>. 
20.  Ckrijsochhridit 

22.  Sorieida;  

C'AKSIVORA. 

23.  Feli«lro  ...... 

24.  '  'rijjitoproct  idee 

25.  Viverridae 
20.  Protclidcc 

27.  Hyamida? 

28.  Canidaj  

29.  Mustolida?  ... 
33.  Otariidie  

Cetacka. 
3*5  to  41.   

SlUEXlA. 

42.  ManatiJa: 

IXOTLATA. 

43.  E^uicUc  


Range  beyond  the  Region. 


Oriental 
Oriental 

Oriental,  Pala-nrctic 
Oriental 


Oriental,  Austmlinn 

The  Eastern  Hemisphere 

Cosmopolite 

All  Tropical  regions 


South  Palrcantic. 
I'abrarctic,  Oriental 
•/.renter  Antilles 


All  regions  but  Australian  and  Neotropical 

All  regions  but  Australian 

Oriental,  S.  Palamretie 

S.  Pnlrcarctir,  India 
Almost  cosmopolite 
All  regions  but  Australian 
All  teuijienite  regions 

Oceanic 

Neotropical,  Oriental,  Australian 
PaLrarctic 
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Order  and  Family. 


45.  Ithinocerotida: 

46.  Ifijt/Htjmtainuht 

47.  SuuuB   

4'.».  Tragulids  ... 

5  1 .  ( 'a  Hti'lnjwd uttr 

52.  Bovida  

Pboboscidba. 

53.  Elephantida*  ... 

Hyuacoidka. 

54.  Hyraii.lsv 

Rodkxtia. 

55.  Mnridne  

56.  Spalacidae 

57.  Dipodidrc 

58.  Myoxidaj 

61.  Sciurida-  

64.  Oetodontidae  ... 

65.  Eohimyidaj  ... 
67.  Hystricida?  ... 
70.  LcporidaB 

Edemata. 

72.  Manidida- 

74.  OrtjcUrojKxUdd 

HIRDS. 

Paskkhes. 

1.  Turdida'  

2.  Sylviidw  

3.  Tiinaliida- 

5.  Ciuclidic  ? 

6.  Troglodytida- 
9.  Sittidae  

10.  Pnruhe  

Pycnonotidra... 

Oriolida*  

Caiiipejihagida; 
Dicrundai 
Museicapida: ... 

Laniida  

Corrida?  

Nectariniidae... 
Dicaidnj 
Hirundinida?... 
Fringillida;  ... 
Ploceida? 
35.  Stumida? 

37.  Akodida 


ll 


Sul. region*. 

*i  If 


13. 
14. 

15. 
16. 
17. 
19. 
20. 
23. 
24. 
30. 
33. 
34. 


Range  beyond  the  Region. 


Oriental 

Cosmopolite  ;  excl.  Australia 
Oriental 

All  regions  I. ut  Ncotrop.  and  Australian 


Oriental 
Syria 


Cosmopolite;  cxel.  Oceania 
Pala-aretic,  Oriental 
Palaarctic,  Nearctie 
Pahearctie 

All  regions  but  Australian 

N.  Africa,  Neotropical 

Neotropical 

8.  Pala-arctie,  Oriental 

All  regions  but  Australian 


Oriental 


Almost  Cosinojiolite 
Cosmopolite 
Oriental,  Australian 
Widely  scattered 
Almost  C'osmojKilite 
Pahearctie,  Oriental,  Australian 
All  regions  but  Australian 
Oriental 

Oriental,  Australian 

Oriental,  Australian 

Oriental,  Australian 

The  Eastern  Hemisphere 

The  Eastern  Hemisphere  and  North  America 

Cosmopolite 

Oriental,  Australian 

Oriental,  Australian 

Cosmopolite 

Cosmopolite,  except  Australian  ngiou 
Oriental,  Australian 
Eastern  Hemisphere 

Eastern  Hemisphere  and  Nyith  America 
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Onlrr  tad  Family. 


88.  Motaoillida 

47.  Pittidie  ... 

48.  Paidulce 

PlCABUL 

51.  Picidm  ... 

62.  Yungida* 

63.  Indicatoridtr 

64.  Megaliftnida' 
66.  Musophayidcc 

57.  thUUdm  ... 

58.  Cueulida- 
69.  Ltptasomida: 

62.  Coraciidie 

63.  Meropidm 

66.  Trogonida 

67.  Alcedinidie 

68.  Bucerotida 

69.  Upupida 

70.  Irrisoridct 

73.  Capriroulgidae 

74.  Cypselida  ... 

PSITTACI. 

78.  PaJaeornithidse 
81.  Psittacida  ... 

CoLCMB<B. 

84.  Columbidae  ... 

85.  DitUda  

Gm.wsx. 

86.  Ptcroclida  ... 

87.  Tetraonida?  ... 

88.  Phasianida  ... 

89.  Turnicida  ... 

ACCIPITKKS. 

94.  Vulturida  ... 

95.  Falconida  ... 

96.  Scr^tentariidcc 

97.  Pandiouida  ... 

98.  Strigida 

Gralije. 

99.  Ralliche  ... 
100.  Scoloparidte... 

103.  Parridrc 

104.  Glareolidi*  ... 

105.  Charadriida 


Batarcions. 


The  Eastern  Hemisphere 
Oriental,  Australian 


rosmopolite,  excL  Australian  region 

Pala-antic 

{ Mental 

Oriental,  Neotropical 


—  Cosmopolite 

—  Oriental,  Australian 

—  Oriental,  Australian 
Oriental,  Neotropical 

—  i  Cosmopolite 

\  Oriental  and  to  N.  Guinea 

—  PaLearetie,  Oriental 

—  Cosmopolite 

—  r  Almost  Cosmopolite 


Orientnl 
Neotropical 


Cosmopolite 
(Kxtinct) 


Pala-arctic,  Oriental 
Eastern  Hemisphere  and  X.  America 
Old  World  and  N.  America 
Eastern  Hemisphere. 


All  the  continents  but  Australia 
Cosmopolite 

Cosmopolite 
Cosmopolite 


Cosmo]K>lito 
Cosmopolite 
Tropical 

Eastern  Hemisphere 
Cosmopolite 
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Order  and  Family. 


106.  Otidida? 

107.  Gruidte 

113.  Ardeidte 

114.  Platalcidas  .. 

115.  Ciconiidie  .. 

117.  Phcenicopteridn- 

AN8ERE8. 

118.  Anatidie 

119.  Land*  

120.  Proeellariidic 

121.  Pelecanidaff  ... 

122.  Spheniscida* 
124.  Podicipida  .. 
126.  Struthiouida; 
131.  Aipyornithida 


REPT1LIA. 
Ophidia. 

1.  Typhlopidae  ... 

6.  Calaraariidae  ... 

7.  Colubridffi  ... 

8.  Homalopsidae 

9.  Psammophidne 

10.  Jiachiodoniitiit 

11.  Dcndrophidae 

12.  Dryiophidm  ... 

13.  Dipsadidie  ... 
15.  Lycodontidfe... 

17.  Pythonidae  ... 

18.  Erycida;   

20.  Elapidui   

21.  Dtndraspididxr 

22.  Atradaspidida: 

23.  Hydrophidae  ... 
25.  Viperidae 

Lacertilia. 

28, 


Bul>-n»gioni?. 


II 


n  U 


29. 
30. 
33. 
84. 
40. 
41. 

45. 
47. 
48. 
49. 


Amphishaenidie 
Ijepidosternida; 
Varan  ida? 
Lacertidse 
Zonuridflo  ... 
Ch  n  mccsn  u  ridce 
Gymnopthal-  | 


mida? 
Scincidaj 
Sopida?  ... 
Acontiadre 
Geckotida- 


Range  beyond  the  Region. 


Eastern  Hemisphere 
All  regions  but  Neotropical 
<  osmopolite 
Almost  Cosmopolito 
Almost  Cosmopolite 
Oriental  and  Neotropical 


Cosmopolite 
Cosmopolite 
Cosmopolite 
Cosmojwlite 

South  temperate  regions 
Cosmopolite 
Temiwrate  S.  America 
(Extinct) 


All  regions  but  Nearctic 
Warms  parts  of  all  regions 
Almost  Cosmopolite 
Oriental,  and  all  other  regions 
Oriental  and  S.  Paltearctic 

Oriental,  Australian,  Neotropical 
Oriental,  Neotropical 
Oriental,  Australian,  Neotropical 
Oriental 

All  tropical  regions 

Oriental,  S.  Pahearctic 

Tropical  regions,  S.  U.  States  and  Japan 


Oriental,  Australian,  Panama 
Oriental,  Pala>arctic 


S.  Europe,  Neotropical 
N.  America 

Warm  parts  of  E.  Hemisphere 

All  continents  but  America 

All  America,  N.  India,  S.  Europe 

Pala?arctic,  Australian,  Netropical 

Almost  Cosmopolite 
South  Pala-arctic 
Ceylon  and  Moluccas. 
Alinoat  cosmopolite 
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Order  and  Family. 


51.  Agamidas 

52.  t'haiualeonida? 

CitoconiLiA. 

55.  Crocodilida;  ... 

Ciieloma. 

57.  Testudimdas  ... 

58.  (Tudydida  ... 

59.  Triofiychida ... 

00.  Chcloniidiu  ... 
AMPHIBIA. 

PsKUnOI'HIDIA. 

1.  CteciUadn  ... 
Akouba. 

7.  Phryniscida?  ... 
9.  Bufonida- 

11.  Engystomida;.. 
14.  Alytida-  

17.  Poly|)«datid;i' 

18.  Kaiiidai  

19.  Piscoglossi.he 
21.  Dadykthridm 

FISHES  (FRESH- 
WATER). 

AcASTIlolTF.KYC.il. 

:t.  Pcnhta  

12.  Srienidffi 

:t5.  Labyriuthici  .. 
:t8.  MagUUfa  ... 
52.  Chromida;  ... 

I'HYSOSTOMI. 

59.  SiloridjB  

00.  ClmracinidiK  ... 

68.  Moriiu/ rifitr.  ... 

01).  Gifinnarchitltr 

73.  Cypriiiodontidre 

75.  C'ynriiiidre  ... 

78.  <  >steoglossidai 

82.  Notopteridie  ... 

Ganojdki. 

92.  Sirenoidei 

94.  Pohj^rittve  ... 


Sub  regions. 


*  i 
as 
< 


?! 

i! 


Range  beyond  the  Region. 


—  Oriental,  Australian,  S.  Pahcarctie 

—  ,  Oriental,  S.  Palusarctic 


Oriental,  Neotropical 


All  continents  but  Australia 
Australia,  S.  America 
Oriental,  Japan,  E.  United  States 
Marine 


Oriental,  Neotropical 


Neotropical,  Australia,  Java 
All  regions  but  Australian 
All  regions  but  Pala-arctio 
All  regions  but  Oriental 
All  the  regions 
Almost  Cosmopolite 
All  regions  but  Nearctk 


All  regions  but  Australian 
All  regions  but  Australian 
oriental,  Moluccas 
Australian,  Neotropieal 
Oriental,  Neotropical 


All  warm  regions 


Neotropical 


Pahearetic,  Oriental,  American 
Absent  from  Australia  and  S.  America 
All  tropical  regions 
Oriental 


'  1 


I  Neotropical,  Australian 
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Order  and  Family. 


INSECTS.  LEPI- 
DOl'TERA  (PART). 

Dlt'KNI  (BUTTER- 
FLIES). 

1.  Danaidaj 

2.  SatyridiK 

3.  Elymniid*  ... 
6.  Acncida?  

8.  Nymphalidie... 

9.  Libythcidre  ... 
10.  Nemeobiidie  .. 

1 3.  Lyca-nidaj 

14.  Pierirla-  

15.  Papilionidie  ... 

16.  Hespcridaj  ... 


Sphinoidea. 

17.  Zygamida; 

19.  Agaristidre 

20.  Uraniidre 

22.  /Egeriidai 

23.  Sphingida? 


Sab-regions. 


< 


ti 


h 


Range  beyond  the  Btgto. 


All  warm  countries  uud  Canada 

Cosmopolite 

Oriental,  Moluccas 

All  tropical  regions 

Cosmopolite 

Absent  from  Australia  only" 

Absent  from  Australia  and  Neaictic  region 

Cosmopolite 

Cosmopolite 

CosmojKflite 

Cosmopolite 


Cosmopolite 
Australian,  Oriental 
All  tropical  regions 
Cosmopolite,  excl.  Australia 
Cosmopolite 
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TABLE  11. 

LIST  OF  0  EX  ERA  OF  TERRESTRIAL  MAMMALIA  A. YD  BIRDS 
JNIIABITIXG  THE  ETHIOPIAN  REGION. 

Exn.ANATloN. 

Names  in  Unlics  show  genera  pecnliar  to  the  region. 

Names  indused  thus  (...)  show  genera  which  just  enter  the  region,  hut  are  not  considered 

pro]K>rly  tu  In-long  to  it. 
Genera  which  undoubtedly  belong  to  the  region  are  numbered  consecutively. 

MAMMALIA. 


Onler,  r  uinlj,  niiu 
(ii'tiua. 

P  HI  MATHS. 

SlMIIDA 

1.  Tr<«jl<Mhjt<s  ... 

2 

SjUOrOPITHECIDA. 

2.  Colobu*   

11 

CYKopiTnEcins. 

3.  Mijiopithfcux  . . . 

1 

4.  CiTCojn'lfucus  ... 

24 

6.  V'TriHxbtui 

5 

6.  Theropithrctut ... 

2 

7.  CtftUH'jihahu  ... 

10 

(Sub-Order) 

LEMUUOIDEA. 

I-EMriuriiE. 

8.  ludris   

rt 

9.  Lrmur   

1.". 

10.  JlajHiffHiur 

11.  MicrocrfiHH 

> 

12.  Chiroyalc-us  ... 

5 

13.  LrpUrmur 

2 

14.  Per od id  km  ... 

1 

15.  Arctocfbus 

1 

16.  Galago   

H 

Chiromyid.k. 

17.  Chiromys  

1 

CHIROPTERA. 

Pteropid*. 

18.  Ptcropus  

7 

19.  Xanthorpya  ... 

1 

Range  within  the  H.'-i.m. 


lUri^T  \w.y»iA  the  Uegion. 


W.    Afiiro  to  Western  Nile 
Sources 

Abyssinia  to  West  Africa 


West  Africa 
Tropical  Africa 
West  Africa 

North-east  Africa,  Arabia, 
Nubia    to    Cape,    W.  Africa, 
Arabia 


Madagascar 

Madagascar 

Madagascar 

Madagascar 

Madagascar 

Madagascar 

Sierra  Leone 

Old  Calabar 

Tropical  and  S.  Africa 


Palestine 


1  Madagascar 


Tropicsof  Eastern  Hi  mis- 
phero 

Oriental,  Atwtru-Malayan 
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Ordrr    Kain'lv  nlnl 

'.'111,      t                    ».  Uli'l 

Genua. 

1  i 
■/. 

v  j  nopieriis  ... 

i 

21.  Kyomophorus  ... 

6 

22.  Ihj}>si(piuthus  ... 

1 

RlUNOLOPHin.E. 

23.  Khiuolophus  ... 

6 

2  4 .  Macru  n  i/rten/s . . . 

1 

25.  Phyllorhiua'  ... 

4 

Of!       \    .  j'  , 

iO.    .AM  ll.il   

l 

27.  Mi'gaderma 

1 

28.  Njcteria  

3 

Vehpkutilionii».k. 

29.  Vespertilio  ... 

14 

30.  Kerivoula 

1 

Ol.      .M  lII|i*pM  1  M  ... 

32.  Njcticejtu 

7 

33.  Tnnhozou.i 

•> 

nOCriLIONIDA 

'•1-1     XT  vi 't  i Tin m ii « 

1 

or     \  f  1 

o0.  moiomub  

IN8ECT1VORA. 

Ma*  KOSCKMIUD.K. 

oC.  Mucruxcrhiks  ... 

2 

1 

38.  llhynclnxyun  ... 

1 

Vi'ivK'Vinp 

I  .  ! .  1  >   \  1    i   .  M.I,. 

39.  Erinaccus  

2 

f  W  T  ITT  lib*' 

40.  CfaltUi   

2 

41.  JJtmiecnUtcs  .. 

o 

42.  Krimlus  

43.  Ori/zorictes 

1 

44.  Echimqta  

3 

PoTAMOOALI  D.K. 

45.  I'vtumogaU  ... 

1 

I'll  UYSOCHIXHt  IDA. 

40.  Ckrymxklorit  ... 

3 

Sokkida:. 

47.  Sorex   

15 

Mange  within  the  Megion. 


Tropical  Africa 

Tropical  Africa  and  Abyssinia 

W.  Africa 


Africa  and  Madagascar 

W.  Africa 
Tropical  Africa 

Nubia 


Senegal,  Upper  Nile 
3    All  Africa 


Mange  beyond  the  Megion. 


Oriental 


>    Smith  nnd  East  Africa 


2    <  Vn.  and  South  Africa 


1    Old  Calakir 
3    Cupe  to  Mozambique 

1 "»    All  Africa  and  Madafe 


Wanner  parts  of  Eastern 
Hemisphere 

lndo-Malaya,  Austro- 

Malaya 
lndo-Malaya,  Austro- 

Malaya 
» >i  iental,  Moluccas 
•lava 


('o.suiiip<.lite 
oriental 
lndo-Malaya 
India 

Oriental,  Austi  j-Malay- 
an,  Neotropical 

Oriental,    American,  S. 

Pain-arctic 
Ntotropieal,  S.  Pahvarc- 

tic 


N.  Africa. 


Palsearctic,  N.  India 


Pahcarc.,  Nearc.,  Ori 


Digitized  by  Google 


302 


ZOOLOGICAL  GEOGRAPHY. 


[part  nr. 


Order,  Family,  atid 
Genu*. 

-  i 

s  - 

4 

Ran^o  Wftbla  the  Region. 

Ran^e  beyond  the  Region. 

CAHN1VOKA. 

Fkmd.k. 

48.  Falia  

4i>.  LyuxfT]  

50.  Cyiiadurus 

8 
1 
1 

All  Africa 

N.  aud  8.  Africa 

Cape  of  Good  Hoj,»e 

All  reg.  but  Australian 
Pahearctie  aud  Nearctij 
Persia,  India 

CnYiToi-norTin*. 
51.  Cryjitoprocta  ... 

1 

Madagascar 

VlVLKIUP.*. 

52.  Viverra   

53.  Genetta   

54.  Futsa   

55.  Poiana   

56.  Galidia   

57.  Namlinia 

58.  OalidietU 

59.  Herpestes 

60.  Athylux   

61.  Cnlogale  

62.  Galarlla  

63.  AritUi   

64.  Ichneumia 

65.  IldiuijaJe  

66.  HtlogaU  

67.  Cynidit   

oJ5.  JJuivvjale 

69.  MumjtH   

70.  Ci'ossftrchus 

71.  Kit  pier  ex  

72.  Hurio.Ua  

4 

I 

3 
1 
2 
13 
3 
9 
1 
1 
4 
3 
2 
3 
1 
3 
1 
1 
1 

Tropical  Africa 

Troiiieal  anil  8.  Africa 

Madagascar 

\\\  Africa 

Madagascar 

W.  Africa 

Madagascar 

All  Atrica 

S.  and  E.  Africa  (?)  Madagascar 
Tropical  and  S.  Africa 
K.  Africa 
S.  Africa 

E.  Africa,  Senegal,  S.  Africa 
Tropical  Africa 
E.  and  8.  Africa 
8.  Africa 
Iv  Africa 

Tropica)  and  S.  Africa 
Tropical  Africa 
Madagascar 
S.  Africa 

Oriental 

8.  I'aUvarctic 

8.  Europe,  Oriental 
Oriental 

PltOTELlD.E. 
to.  1  ruUUs   

* 
1 

8.  Africa 

Htaxida. 

74.  Ilviuna   

3 

All  Africa 

S.  Tala-artic,  India 

Cakidje. 

75.  Lyaon   

76.  Cania   

77.  Meyalotis  

1 

5 
1 

8.,  Central,  and  E.  Africa 
All  Africa 
S.  Africa 

Almost  Cosmoj  olit.au 

Mt'KTKl.W.E. 

78.  Mustek   

70  Gymnopus  [?] ... 

80.  Aodvx   

81.  Hydrogoit 

82.  Mellivora 

83.  Jdonyx   

1 
1 
1 

2 
2 

Angola 

8.  Africa 

8.  and  W.  Africa 

8.  Africa 

.South  and  Tropical  Africa. 
Tropical  and  8.  Africa 

Patoaretic,  N  care  tic 

Oriental 

Oriental 

India 

OTAKlin*. 

84.  Aretoccphalus 

1 

Cape  of  Good  Hope 

South  Temperate  Zone 
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Older,  Family,  and 

(Nun. 

!f 

Range  within  the  Region. 

llange  Ik'J'<»ii>1  tin*  Region. 

SIRENIA. 

A1AN  ATIP.E. 

85.  Manatus 
8tJ.  Halicore 

l 
l 

W.  Africa 
K.  Africa 

Tronical  America 

( uiental  and  Australian 

rXGULATA. 

EQUIIMS. 

87.  Epulis   

3 

Tropical  and  S.  Africa 

Pahvarctic 

RHISOCKUOTID.r- 

CO        lit  * 

88.  Rhinoceros  .. 

4 

All  Tropical  and  S.  Africa 

Oriental 

IIirroroTAMin.K 

89.  Hippopotamus 

2 

Great  Rivers  of  Africa 

Slmd.e. 

90.  PotimorJui'rit.s 

91.  riMcochmrus ... 

3 
2 

Tropical  Africa  and  Madg. 
Abyssinia  to  (  alfnuia 

TltAGULID.E. 

92.  Hyomosdtiis  . 

1 

\V.  Africa 

C'AMKl.orAKDAUh.t:. 

93.  Cdmtkpardalii 

1 

All  o]m:ii  country 

BoViPA. 

94.  Rubalus  

95.  Oratt   

96.  Trmjtluph us ... 

97.  Oryx   

98.  Gazalla  

99.  Aipyceros 

100.  Vcrvirapra  ... 

101.  Kobm   

102.  Ptlea   

103.  Aanotrnrju.s  .. 

104.  Xrotra'/us 

105.  Ccphalopkus  ... 
10;5.  WpjwtrtHjttJt  ... 

107.  Ata phalits  ... 

108.  Calabhpaa  .. 
(Oapra  

3 
2 
8 
3 
12 

1 
4 

(> 
1 
!> 
1 

—  — 

3 

s 

1 

Trop.  and  S.  Africa 
Africa  S.  of  Sahara 
Africa  S.  of  Sahara 
Arabian  and  African  deserts 
Africa  N.  of  Equator  ami  s. 

Africa 
S.  K.  Africa 
All  Tropical  Africa 
Pastures  of  all  Africa 
South  Africa 
.\ 1 1 1'  a  s.  ot  Sahara 
Abyssinia  and  N*.  E.  Africa 
All  tropical  Africa 
Cauibia,  Central  Africa  to  Cupe 
*!1  Africa 

Africa  S.  of  Equator 
Abyssinia,  high) 

India 

S.  Pala-arctic 
Pahrarrtic  Deserts 

Pahfan  tic  genus 

PROBOSCIDEA. 

ELKFItANTlDJL 

109.  Elephas  

1 

Tropical  and  S.  Africa 

<  »i  i>  ntal 
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Order,  Family,  and 
Gtiiiis. 


HYHACOIDEA. 

Hykacid.e. 
110.  Hyrux   

ROD  EXT  I  A. 

Mubidjbl 

lit.  Mns   

112.  Ltisiomys 

113.  Acanttwmys  .. 

114.  Crieetomyt 

115.  Saecodomtu  .. 

116.  Dai'lrvinyx  .. 

117.  Xetom ys  

118.  Stmtoini/s 

119.  Pdcmy*  

120.  Otomys  

121.  Meriones 

122.  Malacothrix  .. 

123.  Mystrmnys 

124.  Brack  yta  rsom  ys 

125.  Hypogtomys  .. 
120.  L<>phiomy$ 

SPALAUIDA 

127.  Phizomvs 

128.  Jtathysnps  .. 

129.  (jcoruchus 

130.  Jhliophobius .. 

DlPdOID.E. 

131.  Dipus   

132.  Pedda  

M  vox  1  U.K. 

133.  Myoxus 

134.  Bchirua  

135.  Anonudurus  .. 

m 

OCTODONTID.E. 

136.  Pcctimitor 

Ta  lllMYID.K. 

137.  Pdromys 

138.  Autocodes 

HysTRICID.E. 

139.  Hystrix  

140.  Atlicrura 


Range  beyond  th.)  Rigion. 


26 
l 
4 
1 
2 
2 
1 
2 
1 
6 

14 
2 

1 
1 
1 
1 


Tropical  and  8.  Africa 


All  Africa 

W.  Africa 

Tropical  Africa 

Tropical  Africa 

Mozambique 

S.  Africa 

Madagascar 

Kant  ami  S.  Africa 

Mozambique 

S.  ami  K.  Africa 

Africa 

S.  Africa 

S.  Africa 

Ma-la^'iLscar 

Madagascar 

S.  Arabia  and  X.  E.  Africa 


Syria 

E  Hernia,  excl.  Oceania 
India 


Pala-arctic,  India 


4  '  Abyssinia 
1    S.  Africa 

6  i  K.  Central,  and  S.  Africa 
1  Mozambique 


7    X.  and  Central  Africa 
1    8.  Af.  to  Mozambique  and  Angd  ; 


Oriental  to  Malacca 


Africa  to  Cape 


18  |  All  woody  districts  of  Africa 
W.  Africa  and  Fernando  Po. 


Abyssinia 


S.  Africa 

\\\,  E.,  and  S.  Africa 


Africa  to  Capo 
W.  Africa 


Central  Paltearctic. 


Pala-arctic 


All  regionsbut  Australia 


S.  Pala>arctic  Oriental 
Pala-arctic 
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Order.  Family,  and 
Genua. 

4 

Hange  within  tno  lfcgiim. 

ttange  iM')onu  uic  uogion. 

Lei»ortd.e. 
141.  Lcpus   

5 

East  and  South  Africa 

All  regions  but  Australian 

EDENTATA. 

M  ANIDID.K. 

142.  Mania   

4 

Scnnaar  to  W.  Africa  and  Cape 

Oriental 

Orycteropodio*:. 

143.  Oryelerupus  ... 

2 

N.  E.  Africa  to  Nile  Sources,  and 

S.  Africa 


BIRDS. 


PASSERES. 

TURPIP.E. 

1.  Turdus  ... 

2.  Monticola 
8.  CluvUtpa  . . . 
4.  Bf-ssonornis 

SylviidjE. 


5.  [  Dryimrca. 
0.  J  Cisticola  . 


:> 
6 

7. 1  Sphemwicus 

8.  '  Camaroptcra  .. 

9.  ( 'Acroeephalofl .. 

10.  Hradyptetus  .. 

11.  J  Catnscus  

12.  \Bernkria  

13.  \Ettisia   

14.  yMyxtiicornis 


Phyll<\sfopU8 
la 


15.  |Ph< 
lrt.J  Er, 
17.1  AVoctsa 
18.  lily 


mmnela 


19 

20 


ypolais 


(Aeilon 
Sylvia 


21. 1 


Curruca  ... 
22J Huti< ilia  ... 

23.  tCyanecula 

24.  I  (.'opsvehus 

25.  Thamuobia 

26.  Cercotrichus 

27.  P<eopt'ra... 

28.  ^7tm/.vi«  ... 

29.  Drotnola-a 

30.  Saxicola  ... 

31 .  Cercomela 

32.  Pratincola 


13 

3 
15 


7<i 
13 
1 

5 

8 
8 
1 
1 
1 
1 

Ifi 
] 

2 
fi 
3 

2 

2 
2 
7 
2 
1 
2 
13 
14 
3 


The  whole  reg.  (cxcl.  Madug.iO 

S.  Africa 

S.  Africa 

The  whole  region 


The  whole  region 
The  whole  region 
S.  Africa 
Vfrica 

The  whole  region 

Ahvssinia  and  S.  Africa 

All  Africa 

Madagascar 

Madagascar 

Madagascar 

S.  Africa 

All  Africa 

Madagascar 

S.  Africa 

K.  an«l  S.  Africa 

N.    E.   Africa,  Gamhia,  Cap 

Venl  Ids. 
S.  Africa 

Abyssinia  and- Senegal 
N  *K.  Africa 

Madagascar  ami  Seychelle  Ids. 
All  Airica 

W.  and  N  E.  Africa 
W.  Africa 

Madagascar  and  Seyehclle  Ids. 
All  Airica 

<  Vntral,  E.  aud  S.  Africa 

N  E.  Africa 

Africa  and  Madagascar 


Almost  Cosmopolite 
Palasmtie  and  Oriental 

Palestine 


Paleatino 

Palmare. ,Oricn.,  Austral. 
Australian 

Palmare., Oricn.,  Austral. 
S.  Europe,  Palestine 


Palirarctic,  Oriental 

Palasirctic,  Oriental 
Paliearctic 
Pahearctic,  Oriental 

Pala?arctic 
Pahearctic,  Oriental 
Pala?aretic 
Oriental 
Oriental 


S.  Pala'arctie,  Ii.dia 
Pahearctic,  India 
Palestine,  N.  W.  India 
Paliearctic,  Oriental 
X 
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OnW,  Family,  and 

Giuu.i. 

*| 

"A  — 

X 

Range  within  the  Region. 



TlMAMIDJB. 

83.  (  hatarrhjea  ... 

34.  Crateroput 

35.  Hypergtnu 
36  Cichliulnsa 

87.  v</<r*A«   

38.  Oxylabes  

1 

17 

1 

3 
4 

2 

Abyssinia 

All  Africa 

W.  Africa 

W  and  E.  Africa 

W.  Africa 

Madagascar 

ClN'CLIDJK,  [»] 

39.  MtsUes   

1 

%  a*  i 

Madagascar 

TROULOD YTllbC  [f] 

40.  Sylvietta  

2 

Otltral,  E.  and  8.  Africa 

SlTTID.E. 

41.  Hypherpes 

1 

Madagascar 

PaMPJS. 

42.  Parus   

43.  Parisoina  

44.  ittgithalus 

45.  I'arinia   

5 
5 

} 

All  Africa 
All  Afri.-a 

\V\,  Central,  and  S.  Africa 
W.  Africa,  Prince's  Island 

Pycnonotid.b. 

n  n.  i  )  i  uonoiiis 

47.  Phyll(utrq>hu< 

48.  Hypsipetes 

49.  Ti/tas   

50.  Criniger  

51.  Ixonotus  

52.  Andropadttn  ... 

53.  Lioptilu*  

a 

4 
4 
1 
14 

8 
9 
1 

All    »  Cm'.. 

Ainca 
W.  and  S.  Africa 
Madagascar  and  Mascarene  Ids. 
Madagascar 
W.  and  3.  Africa 
W.  Africa 

Africa  and  Madagascar 
S.  Africa 

ORini.in.ic. 

54.  Oriolus   

55.  Aria  id  in  [!]  ... 
56  Cifmnlanius\n 

10 
3 
1 

All  Africa 
Madagascar 
Mada  "a  near 

CAMl'KPHAOin*. 

57.  Lankier  us 

.18.  Qxynotus  

59.  I'atnpephaga  ... 

5 
2 
5 

All  Africa 

Mauritius  and  Bourbon 
The  whole  region 

Diohuridj: 

60.  Dicrurus  ..  .. 

11 

The  whole  region 

MrsncArin*. 

61.  Bu  talis   

62.  Muscicupa 

63.  Alseonax  

64.  tfctrtonia ...  .. 

3 
10 
4 
1 

All  Africa 

All  tropica!  Africa 

ft  Africa 

Madagascar 

Range  beyond  the  Region. 


Oriental,  Palestine 
N.  Africa,  Persia 


Pabjearc.,  Orit-n.,  Nearc. 
Palaearctic 

S.  Pahparctic,  Oriental 

Oriental 

Oriental 


Pahearctto,  OrienUl 


Celebes  to  New  Caledonia 


Oriental,  Australian 


Palseatvtic,  N.  Oriental 

Pahearctic 

Oriental 
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65.  Hyliota   

66.  Erythrocercus  ... 

67.  Artomyiat 

68.  Pseudobicu 

69.  SmtthonuM  ... 

70.  Mcgabias  

71.  Vassinia  

72.  Bias  

73.  Elminia   

74.  Platystira 

75.  Tchitrca  

76.  Pogonoeirhla  ... 

77.  Brad  yarn  is 

Lam  IDA. 

78.  Parmoptila  [?]... 

79.  Calicaliciis 

80.  Lanius   

81.  Hypoeolius 

82.  Corvitulla 

83.  UrolesUs  

84.  Fraaeria  

M,  Hypodrs  

86.  Cuphoterus  ... 

87.  A i  it i  its   

88.  Prionop*  

89.  Euroctphalus  ... 

90.  Ckannonottis  ... 

91.  Vatiga 

92.  Laniariiu 

93.  Mcristcx  .. 

94.  Nieator 

95.  Tclephonus  ... 

Corvida. 

96.  Plilostomua  ... 

97.  Corvus   

98.  Corvultur  

99.  Puxtthartca  ... 
(Fregilua  

Nectarikiida 

100.  Ntctarinia  ... 

101.  Promerojis 

102.  Cinnyricinclm 

103.  Ncodrtpanis  .. 

DlCJEIDJS. 

104.  Zosterops  ... 

105.  PhoUdornis  ... 

HlRCNDINID.E. 

106.  Hirundo  


 • 


•  •  •      •  ■  • 


2 
2 

o 

] 

2 
1 

2 
1 

q 

12 
IS 
1 


1 

1 

15 
1 
1 
1 

2 

1 
1 
1 

9 
2 
1 
4 

38 
2 
1 

10 


23 
1 


17 


W.  Africa 
Tropical  Africa 
W.  Africa 
Madagascar 
W.  ami  S.  Africa 
W.  Africa 
W.  Africa 
Tropical  Africa 
Tropical  Africa 
All  Africa 
The  whole  region 
8.  Africa 
All  Africa 


W.  Africa 

Madagascar 

All  Africa 

Abyssinia 

S.  and  W.  Africa 

S.  Africa 

W.  Africa 

W.  Africa 

Prince's  Island 

All  Africa 

All  Africa 

X.  E.  and  S.  Africa 

W.  Africa 

Madagascar 

All  Africa,  Madagascar  [?] 
W,  and  S.  E.  Africa 
B.  Africa 
All  Africa 


W.  and  E.  Africa 

All  Africa  and  Madagascar 

N.  E.  to  8.  Africa 

W.  Africa 

Abyssinia) 


Range  beyond  the  Region. 


Oriental 


PaUearc,  Orien.,  h'earr. 


55   The  whole  region 
1   8.  Africa 


W.  Africa 
Madagascar 


The  whole  region 
W.  Africa 


The  whole  region 


X.  Africa 


Cosmop.,  excl.  8.  Amer. 


Paltearctic  genus 


Oriental  and  Australian 


Cosmopolite 

X  2 
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107.  Pmlid'iprocjfif 
lOS.  Phalina  

109.  Petrochelidou 

110.  Chelidon 

111.  Cotyle   

112.  iraldenia  .. 


Fbinoillida. 

1 1 3.  Pryospiza 
('lilorospiza 


111 

115 
116 


Passer 
Crithagra 
117.  Liyurnm 

(Krvthmspiza 
US.  Pinicola  [?]  ... 

1 19.  Frimjillarin  ... 

PbOCKtDJL 

120.  T-xJor   

121.  Iltjpluintornia 

122.  Sympltcta  ... 

123.  Malimbw 

124.  Plocenfl  

125.  K<!iairriii*  ... 

126.  Ftmdia   

127.  S/nntpijtrs 

128.  1'itromrlawt  ... 
12H.  PhiltUcrus  ... 

130.  Ni'jrita  

131.  Plwjxtsscr  ... 

132.  Vidua   

133.  CotliHspawr... 

131.  Chtra   

135.  S/xrmospiza  ... 

13').  Pjuimnkt 

137.  Estrilda  

138.  PjfUlia  

139.  ffypargat 
11",  A  mail  inn 

141.  f}]termr*tr* 

142.  /f ma  u  rc.sffu* . . . 

143.  Hypochcra  ... 

STUItNin.E. 

144.  Dilophu* 
145. 
14  Ik 


Jiuphaya 


147.  ./iaV/a 

148.  Lamprocoliu* 

1 4  '.>.  Ci/i «  yricin  cl  us 

150.  Onijchiignathu* 

151.  .Vp/rrt  ... 
151  Am  pirn* 

153.  Hartlnuhim  ... 


10 
2 
1 
1 
6 
1 


8 
4 
18 
12 
2 
1 
1 
9 


5 
32 
8 

9 

■  i 

! 
n 
i 

12 
1 

7 
4 

fi 
!» 
1 
2 
«; 
16 
20 
2 
6 
7 
i 


l 

2 
1 

5 
16 

2 

2 
5 
5 
1 


The  whole  region 
M  i  lag  j  -  a  ami  Mauritius 
S.  Africa 
Hogos-land 
All  Africa 
W.  Africa 


All  Africa 
Ahyssinia  to  Cape 
All  Africa 
All  Africa 
W.  Africa 
Nubb,  Arabia) 
Cameroon*,  W.  Africa 
All  Africa 


All  Africa 

Tropical  and  S.  Africa 
Tropical  and  8.  Africa 
W.  ami  K.  Africa 
W.  and  E.  Africa 
Madagascar 

Tropical  Africa,  Madagascar,  ice. 
Tropical  and  S-  Africa 
Tropical  and  8  Africa 
S.  Africa 

W.  and  N.  E.  Africa 
E.  and  S.  Africa 
Tropical  and  S.  Africa 
Tropical  and  S.  Africa 
S.  Africa 
W.  Africa 

Tropical  and  S.  Africa 
Tropical  nnd  S.  Africa 
Tropica]  nnd  8.  Africa 
E.  Africa,  Madagascar 
Tropical  and  S.  Africa 
The  whole  rcg:on 
E.  and  W.  Africa 


Neotropical 
Paliearctic,  Oriental 
Pala-arctic,  Oriental 


S.  Pabearctic 
Paln>arctic 
Pahearctic,  Oriental 
N.  Africa,  Syria 

S.  Pala?arctic  genus 
N.  Teni|»erate  genus 
South  Pahearctic 


Tropical  ami  S.  Africa 


S.  Africa.  Loanda,  Sennaar 
Trop.  and  S.  Africa  ([?]  a  family) 
Madagascar  ([?]  a  family) 
Tropical  and  S.  Africa 
Tropical  and  S.  Africa 
Tropical  nnd  S.  Africa 
\V.  Africa 

Tropical  and  S.  Africa 
N.  E.  Africa 
Madagascar 


Oriental 


Oriental 


Palestine 


t 
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Ordcr.JF&mlly,  and 

%A 

154.  Fakulia 

1 

155.  Frtgilupu*  ... 

1 

Alaudida 

156.  Alauda  

s 

157.  SpiziMtorys 

1 

158.  Galerida  

4 

159.  Calaidula  ... 

2 

160.  Certhilauda  ... 

1 

3 

161.  Aloemon 

3 

1 

163.  Mirafra  

10 

164.  Amnionianes  .. 

4 

5 

166.  Tephrocorya  ... 

2 

167.  Pyrrhulauda  .. 

6 

MOTACILLID.K. 

168.  Motacilla  ... 

8 

169.  Anthus  

10 

170.  Maeronyz  ... 

4 

Pitt  n>A 

171.  Pitta   

1 

Paictidjb. 

172.  PhilcpiUa  ... 

2 

PICAR1A 

PlClDjB. 

1 73.  Vcrrea  luria 

i 

1 

174.  Dendropicus  ... 

14 

175.  Campethera  ... 

14 

176.  Gwcvlaptcs  ... 

1 

YL'NOIDjK. 

177  Ynnr 

111.        I   UU  A   

i 

Inmcatoridjb. 

ITS  itnr 

i/o.  luuicaior  ... 

Q 

o 

JAeoauf.mwx. 

179.  Pogoturrhynchus 

14 

180.  Buccanodon  ... 

1 

181.  Stactolcema  ... 

1 

182.  Barbatula  ... 

9 

183.  Xylobucco 

3 

184.  Gymnobucco  ... 

3 

185.  Trachyphvnus 

6 

Musophaoipx. 

186.  ifusophaga  ... 

2 

Haiigo  within  the  Region. 


Madagascar 
Bourbon 


Abyssinia  and  S.  W.  Africa 
South  Africa 
North  of  tropical  Africa 
Abyssinia,  8.  Africa 
Abyssinia) 
South  Africa 
South  Africa 
South  Africa 
South  Africa, 
African  deserts 
Tropical  and  S.  Africa 
S.  Africa 

Tropical  and  S.  Africa 


The  whole  region 


Tropical  and  S.  Africa 
Tropical  and  S.  Africa 


W. 


W.  Africa 

Tropical  and  S.  Africa 
Tropical  and  S.  Africa 
South  Africa 


N.  E.  Africa,  S.  Africa 
Tropical  and  S.  Africa 


Tropical  and  S.  Africa 

West  Africa 

West  Africa 

West  and  South  Africa 

West  and  South  Africa 

West  Africa 

Tropical  and  South  Africa 


West  Africa 


lUngo  beyon<l  the  Region. 


Palsearctic,  Indian 

Pakearotic,  Indian 

Palaiarctic  genus 
S.  Europe 
S.  Pahearctic 

Oriental,  Australian 
S.  Pahearctic,  Indian 

Oriental,  Canary  Islands 

Pahearctic,  Oriental, 

Australian 
All  regions,  cxc.  Australian 


Oriental,  Australiuu 


Piila-arctic 
Oriental 
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Range  within  the  Region. 

Range  beyond  the  Region. 

187.  Turaciu  

188.  Schizorhis  ... 

10 
6 

Tropical  and  S.  Africa 
Tropical  and  S.  Africa 

189.  Coliits   

7 

I  ropual  aud  S.  Africa 

CUCULIDA. 

190.  Ceuthmochare* 

191.  Coua   

192.  CochloihrausUs 

193.  Centropua 
li>4.  Cuculus  

195.  Chrysococcyx 

196.  Coceystes 

2 

\ 

8 

10 
7 
6 

Africa  and  Madagascar 

Madagascar 

Madagascar 

Africa  and  Madagascar 
Africa  and  Madagascar 
Tropical  and  S.  Africa 
Tropical  and  S.  Africa 

Oriental,  Australian 
Palnarc.,  Orien.,  Austral. 
Oriental,  Australian 
S.  Palaairctic,  Oriental 

LKITOSOMIDJB. 

197.  Lfptotomus  .. 

1 

Madagascar 

CORACIID*. 

198.  Coracias  

199.  Eurystomus  ... 

200.  AUlornis 

201.  Brachyptcrnciaa 

202.  Qcobiastcs  ... 

5 

3 
2 
1 
1 

Africa  and  Madagascar 

Madagascar 
Madagascar 
Madagascar 

S.  Paltearctic,  Oriental 
Oriental,  Australian 

Mkropidjs. 

203.  Merops  

204.  Meliltoyhagm 

11 

5 

Africa  and  Madagascar 
Tropical  and  S.  Africa 

S.  Palaear.,  Oricn.,  Austral. 

Tkogonid*. 
205.  Apaloderma  ... 

2 

Tropical  and  S.  Africa 

AlXEDINIDJE. 

206.  Alcedo   

907  fnruthnrnis 

208.  Ceryle   

209.  Myioceyx 

210.  Jnpidina.  .  ... 

211.  Halcyon  

2 
3 

1 
2 
4 
10 

W.  Africa,  Abyssinia,  Natal 

Africa  and  Madagascar 

W.  Africa,  Abyssinia,  Natal 

West  Africa 

Africa  aud  Madagascar 

Africa,  Prince's  Is.,  St.  Thome 

Palsear.,  Orian.,  Austral. 
American,  Palsearctic 

S.Palo?ar.,  Orien.  Austral. 

Bl'CEROTID.*. 

212.  B«renicornU ... 

213.  Tockus   

214.  /•>'!' ■riV'-l 

215.  Bueorvus 

1 

12 
6 
2 

West  Africa 
Tropical  and  S.  Africa 
Tropical  and  8.  Africa 
Tropical  and  S.  Africa 

Malaya 

Upupida. 
216.  Upupa   

3 

Africa  and  Madagascar 

S.  Pal«arctic,  Oriautal 

IRRISORID.E. 

217.  Irritor   

12 

Africa  and  Madagascar 
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uraer,  rwnuy,  ana 

Genus. 

*1 

6  Si 

Range  within  the  Region. 

Range  beyond  the  Region. 

Caprimulgida 

218.  Caprimulgus  ... 

219.  Scortornis 

LIM.  MaCrouipieTyx 

221.  Cawwtomw  ... 

18 
3 
2 
1 

Africa  and  Madagascar 
Tropical  Africa 
W  Africa  to  Abvssinia 
Tropical  Africa  to  the  Zambesi 

PaUearc.,Orien.,  Austral. 

L  Y  Ff>ELID«. 

222.  Cypeelua  

223.  Collocalia 

224.  Chaatura   

6 
1 
4 

The  whore  region 
Mascarene  Ida.,  Madagascar 
Tropical  Africa  and  Madagascar 

Palaearctic,  Oriental 
Oriental,  Australian 
Cosmop.,  exc  W.  Pala;- 
arctic 

PSITTACI. 

Palcornithidjs. 

ft 

225.  Pahcornis 

3 

W.  Africa  to  Abys.  ft  Mauritius 

Oriental 

PsiTTACID.E. 

2i6.  Coracopsis 

227.  Psittacus 

228.  Pyocephalus  ... 

229.  Agaponiu 

230.  Poliopsitta  ... 

5 
2 
9 

4 

o 

Madagascar  and  Seychelle  Ids. 
W.  Africa 

Tropical  and  S.  Africa 
Tropical  and  S.  Africa 
Trop.  Africa  and  Madagascar 

COLUMB.E. 

CoLtTMBIDA 

231.  Treron   

~o~.    A  UCli  OCIULS     . . . 

233.  Columba 

L  •>  4.  Lt/IUl   

236.  Turtur   

236.  Aplopdia  ... 

237.  Chalcopclia  ... 

6 

V 

12 
1 

10 
4 

3 

Africa  and  Madagascar 
MitilnjmsrnT  and  Masc.  Ids.  (exKt 

in  Mauritius  and  Rodriguez) 
Africa  and  Madagascar 
Trnnira.1  Riid  S  Africa 

Africa,  Madagascar,  Comoro  am. 

Seychelle  Islands 
Abyssinia,  8.  Africa  and  West 

African  Islands 
Tropical  and  8.  Africa 

Oriental 

Pahe  arctic,  Oriental 
Falaearctic,  Oriental 

Dididjc  (extinct) 
238.  Didm   

5 

Mascarene  Islands 

GALLlNiE. 
PteroclidjE. 

239.  rterociea 

9 

Africa  and  Madagascar 

8.  Palaarctic,  Indian 

Tetbaonidjb. 

240.  Ptuopachus  ... 

241.  Francolinus  ... 

242.  Peliptrdix 

243.  Margaropcrdix 

244.  Coturnix 
(Caccabis 

j 

30 
1 
1 
2 
1 

W*»«tt  Africa 

Africa  and  Madagascar 

Weat  Africa 

Madngascar 

Tropical  and  S.  Africa 

Abyssinia) 

S.  Palaearctic,  Indian 

Pabcar.,  Orient,  Austral. 
Palaearctic  genus 

PHASIASIDJE. 

245.  Phandus 

1 

West  Africa 
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246.  Aqclaste* 

247.  Acryllium  ... 

248.  Numida 

TtTRNICIDA. 

249.  Turnix  

250.  Ortyxtloi 

ACCIPITRES. 

VULTUKIDJE. 

251.  Gyps  '   

252.  Paeudogyi»  .. 
258.  Otogyps  

254.  Lophofrypn  .. 

255.  Neophron  .. 

FALCONID.E. 

256.  Pdyboroides  .. 

257.  Circus   

258.  Urotriorchia  .. 

259.  Melicrax 

260.  Astur   

261.  Xisoida  

262.  EiUrwrchis  .. 

263.  Aocipitcr 

264.  Huteo   

265.  Gypaetus 

266.  Aquila   

267.  Nisaetus  

268.  Spizaetua 

269.  Lophocrtus 

270.  Asturinulit  .. 

271.  Dryotriorchis 

272.  Circactus 

273.  Putastur 

274.  Helotanua  . 

275.  Haliseetus 

276.  GypohiTfix  .. 

277.  Elanoidcs 

278.  Milvus  ...  . 

279.  Elanns  ...  . 
2«0.  Macharhaniphus 

281.  Pcrnis   

282.  Paza   

283.  Poliohierax  ... 

284.  Falco   

285.  Cerchneis 

Skbpentariidji. 
236.  Srrpentarius 


1 
1 

9 


West  Africa 
West  Africa 

Africa  to  Natal  and  Madagascar 


4  8.  Africa  and 
1  Africa 


2  Africa,  except  W.  sub-region 

1  N.  E  Africa  to  Senegal 

1  N.  E  and  S.  Africa 

1  N.  E.  and  S.  Africa  and  Senegal 

2  Africa,  excl.  west  coast 


2  Africa  and  Madagascar 

4  Africa  and  Ma  " 
1  W.  Africa 

5  Africa,  cxcl.  west 
5  Africa  and  Ma 
1  Madagascar 
1  Madagascar 

8  Africa  and  Madagascar 

5  Africa  and  Madagascar 

1  N.  E  and  S.  Africa 

5  All  Africa 

1  W.  Africa 

3  All  Africa 

1  All  Africa 

1  Tropical  Africa 

1  \V.  Africa 

5  All  Africa 

1  X.  E.  Africa 

2  Tropical  and  S.  Africa 

2  The  whole  region 

1  West  and  East  Africa 

1  West  and  N.E  Africa 

1  The  whole  region 

1  Africa 

1  S.  W.  Africa  and  Madagascar 

1  S.  Africa  and  Madagascar 

3  Africa  and  Madagascar 
1  East  Africa 

4  All  Africa 
8  The  whole  region 


The  greater  part  of  Africa 


Palamrc,,  Orient.,  AustrL 


Palrearctic,  Oriental 
Oriental 

Pala-arctic,  Oriental . 
S.  Pahearctic,  Oriental 


Almost  Cosmopolite 
Almost  Cosmopolito 


Almost  Cosmopolite 
Cosmop.,  excl.  Austral. 
S.  Palaiarctic 
Nearc.,  Palamrc. ,  Indian 
S.  Palaiarctic,  Oriental, 

Australia 
Neotropical,  Oriental  to 

N.  Guinea 


1'ahrarctic,  Oriental 
Oriental  to  New  Guinea 

Cosmopolite,  excl.  Neo- 
tropical region 


The  Eastern  Hemisphere 
India  to  Australia 
Malacca 

Pala-arctic,  Oriental 
India  to  N.  Australia 
Hurmah 

Almost  Cosmopolito 
Almost  Cosmopolite 
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Order,  Family,  and 
Genua. 

A 

•r 

Range  within  the  Region. 

Range  beyond  the  Region. 

Pandioxidje. 

287.  Pandion  

1 

All  Africa 

Cosmopolite 

Strioid-e. 

288.  Athene  

289.  Bubo   

290.  Scotopclia  ... 

291.  Scopa   

292.  Syrnium 

293.  Asio   

294.  Strix   

5 

8 
2 
3 

2 

1 
4 

Africa  and  Madagascar,  Rodri 

quez  (extinct) 
Africa  and  Madagascar 
West  and  S.  Africa  to  Zambesi 
W.  and  S.  Africa,  Madagascar, 

Comoro  Islands 
Africa 

N.  E.  and  S.  Africa 
Africa  and  Madagascar 

Paltoarctic,  Oriental, 

Australian 
Cosmopolite 

Almost  Cosmopolite 

Palsuarctic,  Oriental, 

American 
Cosmopolite 
Cosmopolite 

Peculiar  or  very  Characteristic  Genera  of  Wading  or  Swimming  Birds. 

GRALLvE. 

R  ALU  DA. 

Himantornis  ... 
Podica...  . 

i 

3 

»  esi  Ainca  , 
Africa 

Burmah 

Glareolida. 

Cureorius 

8 

All  Africa 

S.  Europe,  India 

Eupodotis 

16 

AU  Africa 

India,  Australia 

GRUIDJ2. 

Bulearica. 

2 

All  Africa 

Auurida. 

Bcticmiccps  ... 

1 

Upper  Nile 

Plataleid-e. 

Sci/pus 

1 

Tropical  and  S.  Africa 

ANSERES. 

A  XATI DX. 

ThaUmornis . . . 

1 

South  Africa 

STKUTHIONES. 

Stkuthionidjk. 

295.  Struthio 

2 

All  Africa 

Syria 

jEl'TORNITOID*. 

(Extinct) 

296.  sEpyornis 

8[?] 

Madagascar 
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THE  ORIENTAL  REGION. 

This  region  is  of  comparatively  small  extent,  but  it  has  a  very 
diversified  surface,  and  is  proportionately  very  rich.  The  de- 
serts on  the  north-west  of  India  are  the  debatable  land  that 
separates  it  from  the  Palaearctic  and  Ethiopian  regions.  The 
great  triangular  plateau  which  forms  the  peninsula  of  India  is 
the  poorest  portion  of  the  region,  owing  in  part  to  its  arid  climate 
and  in  part  to  its  isolated  position  ;  for  there  can  be  little  doubt 
that  in  the  later  Tertiary  period  it  was  an  island,  separated  by  an 
arm  of  the  sea  (now  forming  the  valleys  of  the  Ganges  and 
Indus)  from  the  luxuriant  Himalayan  and  Burmese  countries. 
Its  southern  extremity,  with  Ceylon,  has  a  moister  climate  and 
more  luxuriant  vegetation,  and  exhibits  indications  of  a  former 
extension  southwards,  with  a  richer  and  more  peculiar  fauna, 
partly  Malayan  and  partly  Mascarene  in  its  character.  The 
whole  southern  slopes  of  the  Himalayas,  with  Burmah,  Siam  and 
Western  China,  as  well  as  the  Malay  peninsula  and  the  Indo- 
Malay  islands,  are  almost  everywhere  covered  with  tropical 
forests  of  the  most  luxuriant  character,  which  abound  in  varied 
and  peculiar  forms  of  vegetable  and  animal  life.  The  flora  and 
fauna  of  this  extensive  district  are  essentially  of  one  type 
throughout ;  yet  it  may  be  usefully  divided  into  the  Indo- 
Chinese  and  the  Malayan  sub-regions,  as  each  possesses  a 
number  of  peculiar  or  characteristic  animals.  The  former  sub- 
region,  besides  having  many  tropical  and  sub-tropical  types 
of  its  own,  also  possesses  a  large  number  of  peculiarly  modi- 
fied temperate  forms  on  the  mountain  ranges  of  its  northern 
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boundary,  which  are  wholly  wanting  in  the  Malayan  sub- 
region.  The  Philippine  islands  are  best  classed  with  the  Indo- 
Malay  group,  although  they  are  strikingly  deficient  in  many 
Malayan  types,  and  exhibit  an  approach  to  the  Celebesian  divi- 
sion of  the  Austro-Malay  sub-region. 

Zoological  Characteristics  of  the  Oriental  Region. — The  Oriental 
Eegion  possesses  examples  of  35  families  of  Mammalia,  71  of 
Birds,  35  of  Reptiles,  9  of  Amphibia,  and  13  of  Fresh-water 
Fishes.  Of  these  163  families,  12  are  peculiar  to  the  region; 
namely,  Tarsiidse,  Galeopithecidce,  and  Tupaiidre  among  Mam- 
malia, while  iElurida?,  though  confined  to  the  higher  Himalayas, 
may  perhaps  with  more  justice  be  claimed  by  the  Palaearctic  re- 
gion ;  Liotrichidte,  Phyllornithidae,  and  Eurylfemidae  among  birds; 
Xenopeltidae  (extending,  however,  to  Celebes),  Uropeltidse,  and 
Acrochordidie  among  reptiles  ;  Luciocephalida?,  Ophiocephalidie 
and  Mastacembelidie  among  fresh-water  fishes.  A  number  of 
other  families  are  abundant,  and  characteristic  of  the  region ;  and 
it  possesses  many  peculiar  and  characteristic  genera,  which  must 
be  referred  to  somewhat  more  in  detail. 

Mammalia, — The  Oriental  region  is  rich  in  quadrumana,  and 
is  especially  remarkable  for  its  orang-utans  and  long-armed  apes 
(Simia,  Hylobates,  and  Siamanga) ;  its  abundance  of  monkeys 
of  the  genera  Presbytcs  and  Macacus  ;  its  extraordinary  long-nosed 
monkey  (Presbytes  nasalis) ;  its  Lemuridse  (Nycticebus  and  Loris) ; 
and  its  curious  genus  Tarsius,  forming  a  distinct  family  of 
lemurs.  All  these  quadrumanous  genera  are  confined  to  it, 
except  Tarsius  which  extends  as  far  as  Celebes.  It  pos- 
sesses more  than  30  genera  of  bats,  which  are  enumerated  in 
the  lists  given  at  the  end  of  this  chapter.  In  Insectivora  it  is 
very  rich,  and  possesses  several  remarkable  forms,  such  as  the 
flying  lemur  (Galeopithecus) ;  the  squirrel-like  Tupaiidae  consisting 
of  three  genera ;  and  the  curious  Qymnura  allied  to  the  hedge- 
hogs. In  Carnivora,  it  is  especially  rich  in  many  forms  of  civets 
(Viverridae),  possessing  10  peculiar  geneva,  among  which  Frio- 
nodon  and  Cynogale  are  remarkable;  numerous  Mustelidaj,  of 
which  Gymnopvs,  Mydavs,  Aonyx  and  Ilelictis  are  the  most  con- 
spicuous ;  dZlurus,  a  curious  animal,  cat-like  in  appearance  but 
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more  allied  to  the  bears,  forming  a  distinct  family  of  Carnivora, 
and  confined  to  the  high  forest-districts  of  the  Eastern  Hima- 
layas and  East  Thibet ;  Mdursus  and  Hclardos,  peculiar  forms  of 
bears  ;  Platanista,  a  dolphin  peculiar  to  the  Ganges  and  Indus. 
Among  Ruminants  it  has  the  beautiful  chevrotain,  forming 
the  genus  Tragulus  in  the  family  Tragulida? ;  with  one  peculiar 
genus  and  three  peculiar  sub-genera  of  true  deer.  The  Antilo- 
pina;  and  Caprinaj  are  few,  confined  to  limited  districts  and  not 
characteristic  of  the  region  ;  but  there  are  everywhere  wild  cattle 
of  the  genera  Bibos  and  Bubal  us,  which,  with  species  of  Itkinoceros 
and  Ehyhas,  form  a  prominent  feature  in  the  fauna.  The  Rodents 
are  less  developed  than  in  the  Ethiopian  region,  but  several  forms 
of  squirrels  everywhere  abound,  together  with  some  species  of 
porcupine ;  and  the  Edentata  are  represented  by  the  scaly  manis. 

Birds —  The  families  and  genera  of  birds  which  give  a  cha- 
racter to  Oriental  lands,  are  so  numerous  and  varied,  that  we 
can  here  only  notice  the  more  prominent  and  more  remarkable. 
The  Timaliidaj,  represented  by  the  babblers  (Garrulax,  Pomator- 
hinus,  Timalia,  &c),  are  almost  everywhere  to  be  met  with,  and 
no  less  than  21  genera  are  peculiar  to  the  region;  the  elegant 
fork-tailed  Enicurus  and  rich  blue  Myiophonus,  though  com- 
paratively scarce,  are  characteristic  of  the  Malayan  and  Indo- 
Chinese  faunas;  the  elegant  little  "hill-tits'*  (Liotrichidas) 
abound  in  the  same  part  of  the  region ;  the  green  bulbuls  (Phyl- 
lomis)  are  found  everywhere  ;  as  are  various  forms  of  Pycnono- 
tida3,  the  black  and  crimson  "  minivets  "  (Pcricrocotus),  and  the 
glossy  "  king-crows  "  (Dicrurus) ;  Urocissa,  Platylophus  and  Den- 
drocitta  are  some  of  the  interesting  and  characteristic  forms 
of  the  crow  family ;  sun-birds  (Netariniida?)  of  at  least  three 
genera  are  found  throughout  the  region,  as  are  the  beautiful  little 
llower-peckers  (Dicaidoe),  and  some  peculiar  forms  of  weaver- 
birds  (Pluceus  and  Munia).  Of  the  starling  family,  the  most 
conspicuous  are  the  glossy  mynahs  (Eulabcs).  The  swallow- 
shrikes  (Artamus)  are  very  peculiar,  as  are  the  exquisitely 
coloured  pittas  (Pittidai),  and  the  gaudy  broad-bills  (Eury- 
laimidai).  Leaving  the  true  Passeres,  we  find  woodpeckers, 
barbets,  and  cuckoos  everywhere,  often  of  peculiar  and  re- 
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markable  forms;  among  the  bee-caters  we  have  the  exquisite 
Nyctiornis  with  its  pendent  neck -plumes  of  blue  or  scarlet; 
brilliant  kingfishers  and  strangely  formed  hornbills  abound 
everywhere ;  while  brown-backed  trogons  with  red  and  orange 
breasts,  though  far  less  frequent,  are  equally  a  feature  of  the 
Ornithology.  Next  we  have  the  frog-mouthed  goatsuckers  (Bat- 
trachostomus),  and  the  whiskered  swifts  {DendrochcUdon),  both 
wide-spread,  remarkable,  and  characteristic  groups  of  the  Oriental 
region.  Coming  to  the  parrot  tribe,  we  have  only  the  long-tailed 
Falccornis  and  the  exquisite  little  Loriculus,  as  characteristic 
genera.  We  now  come  to  the  pigeons,  among  which  the  fruit- 
eating  genera  Treron  and  Carpophaga  are  the  most  conspicuous. 
The  gallinaceous  birds  offer  us  some  grand  forms,  such  as 
the  peacocks  (Pavo) ;  the  argus  pheasants  (Argusianus) ;  the  fire- 
backed  pheasants  (Euplocamvs);  and  the  jungle-fowl  (Cfallus),  all 
strikingly  characteristic ;  and  with  these  we  may  close  our  sketch, 
since  the  birds  of  prey  and  the  two  Orders  comprising  the 
waders  and  swimmers  offer  nothing  sufficiently  remarkable  to 
be  worthy  of  enumeration  here. 

RejUiles. — Only  the  more  abundant  and  characteristic  groups 
will  here  be  noticed.  In  the  serpent  tribe,  the  Oligodontida?, 
a  small  family  of  ground-snakes;  the  Homalopsidrc,  or  fresh- 
water snakes ;  the  Dendrophidae,  or  tree-snakes ;  the  Dryiophidai, 
or  whip-snakes ;  the  Dipsadida;,  or  nocturnal  trec-snakes ;  the 
Lycodontida?  or  fanged  ground-snakes ;  the  Pythonidte,  or  rock- 
snakes  ;  the  Elapidie,  or  venomous  colubrine  snakes  (including 
the  "  cobras  ") ;  and  the  Crotalidie,  or  pit-vipers,  are  all  abundant 
and  characteristic,  ranging  over  nearly  the  whole  region,  and  pre- 
senting a  great  variety  of  genera  anil  species.  Among  lizards,  the 
Varanidas  or  water-lizards  ;  the  Scineida?  or  "  scinks  ; "  the  Gecko- 
tida?,  or  geckoes ;  and  the  Agamidrc,  or  eastern  iguanas ;  are  the 
most  universal  and  characteristic  groups.  Among  crocodiles  the 
genus  Crorodilm  is  widely  spread,  Gavifdis  being  characteristic 
of  the  Ganges.  Among  Chelonia,  or  shielded  reptiles,  forms  of 
fresh-water  Testudinidai  and  Trionychida3  (soft  tortoises)  are 
tolerably  abundant. 

Amphibia. — The  only  abundant  and  characteristic  groups  of 
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this  class  are  toads  of  the  family  Engyatoniidse ;  tree-frogs  of 
the  family  Polypedatidse ;  and  several  genera  of  true  frogs, 
Ranide, 

Fresh-water  Fishes. — The  more  remarkable  and  characteristic 
fishes  inhabiting  the  fresh  waters  of  the  Oriental  region  belong 
to  the  following  families:  Nandid(e,  Labyrinthici,  Ophiocephalida}, 
Siluridae,  and  Cyprinidie  ;  the  last  being  socially  abundant. 

The  sketch  here  very  briefly  given,  must  be  supplemented  by 
an  examination  of  the  tables  of  distribution  of  the  genera  of  all 
the  Mammalia  and  Birds  inhabiting  the  region.  We  will  now 
briefly  summarize  the  results. 

Summary  of  the  Oriental  Vertebrata. — The  Oriental  region 
possesses  examples  of  163  families  of  Vertebrata  of  which  12 
are  peculiar,  a  proportion  of  a  little  more  than  one-fourteenth 
of  the  whole. 

Out  of  118  genera  of  Mammalia  54  seem  to  be  peculiar  to 
the  region,  equal  to  a  proportion  of  ^  or  a  little  less  than  halt 
Of  Land-Birds  there  are  342  genera  of  which  165  are  peculiar, 
bringing  the  proportion  very  close  to  a  half. 

In  the  Ethiopian  region  the  proportion  of  peculiar  forms 
both  of  Mammalia  and  Birds  is  greater ;  a  fact  which  is  not 
surprising  when  we  consider  the  long  continued  isolation  of  the 
latter  region — an  isolation  which  is  even  now  very  complete, 
owing  to  the  vast  extent  of  deserts  intervening  between  it  and 
the  Palaearctic  region ;  while  the  Oriental  and  Palaearctic  were, 
during  much  of  the  Tertiary  epoch,  hardly  separable. 

Insects. 

Lepidoptcra.—We  can  only  glance  hastily  at  the  more  pro- 
minent features  of  the  wonderfully  rich  and  varied  butterfly- 
fauna  of  the  Oriental  region.  In  the  first  family  Danaidae,  the 
genera  Danais  and  Euplcea  are  everywhere  abundant,  and  the 
latter  especially  forms  a  conspicuous  feature  in  the  entomo- 
logical aspect  of  the  country;  the  large  "spectre-butterflies" 
(ffestia)  are  equally  characteristic  of  the  Malayan  sub-region. 
Satyridae,  though  abundant  are  not  very  remarkable,  Debis, 
Melanitis,  Mycalesis,  and  Ypfhima  being  the  most  characteristic 
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genera.  Morphidae  are  well  represented  by  the  genera  Ama- 
thusia,  Zeuxidia,  Discaphora,  and  Thaumantis,  some  of  the 
species  of  which  almost  equal  the  grand  South  American 
Morphos.  The  Nymphalidae  furnish  us  with  a  host  of  charac- 
teristic genera,  among  the  most  remarkable  of  which  are, 
Terinos,  Adolias,  Cethosia,  Cyrestti,  Limenitis,  and  Nymphalis, 
all  abounding  in  beautiful  species.  Among  the  Lycaenidae  are 
a  number  of  fine  groups,  among  which  we  may  mention  Ilerda, 
Myrina,  Deudoryx,  Aphneus,  lolaus,  and  Arnblypodia,  as  charac- 
teristic examples.  The  Pieridae  furnish  many  fine  forms,  such 
as  Thyca,  Iphias,  Thestias,  Eronia,  Prioneris,  and  Dercas,  the  last 
two  being  peculiar.  The  Papilionidae  are  unsurpassed  in  the 
world,  presenting  such  grand  genera  as  TeinopcUpus  and  Bhu~ 
tanitis;  the  yellow-marked  Omithopttrm ;  the  superb  "Brookiana  " 
the  elegant  Leptocercus ;  and  Papilios  of  the  "  Coon,"  "  Philo- 
xenus,"  "  Memnon,"  "  Protenor,"  and  especially  the  '  gTeen-and- 
gold-dusted '  "  Paris  "  groups. 

The  Moths  call  for  no  special  observations,  except  to  notice 
the  existence  in  Northern  India  of  a  number  of  forms  which 
resemble  in  a  striking  manner  some  of  the  most  remarkable 
of  the  above  mentioned  groups  of  the  genus  Papilio,  espe- 
cially the  "  Protenor  "  group,  which  there  is  reason  to  believe  is 
protected  by  a  peculiar  smell  or  taste  like  the  Hdiconias  and 
Danaidae. 

Coleoptera. — The  most  characteristic  Oriental  form  of  the 
Cicindelidae  or  tiger  beetles,  is  undoubtedly  the  elegant  genus 
Collyris,  which  is  found  over  the  whole  region  and  is  almost 
confined  to  it.  Less  abundant,  but  equally  characteristic,  is  the 
wingless  ant-like  Tricondyla.  Two  small  genera  Apteroessa  and 
Dromicidia  are  confined  to  the  Indian  Peninsula,  while  Therates 
only  occurs  in  the  Malayan  sub-region. 

The  Carabidae,  or  ground  carnivorous  beetles,  are  so  numerous 
that  we  can  only  notice  a  few  of  the  more  remarkable  and 
characteristic  forms.  The  wonderful  Morirwlyce  of  the  Indo- 
Malay  sub-region,  stands  pre-eminent  for  singularity  in  the 
entire  family.  Thyreopterus,  Orthogonius,  Catascopus,  and  Peri- 
callus  are  very  characteristic  forms,  as  well  as  Planetes  and 
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Distrigus,  the  latter  having  a  single  species  in  Madagascar. 
There  are  80  genera  of  this  family  peculiar  to  the  region,  10 
of  which  have  only  been  found  in  Ceylon. 

Among  the  Lucanidae,  or  stag-beetles,  Lucanus,  Odontolabris, 
and  Cladognathus  are  the  most  characteristic  forms.  Sixteen 
genera  inhabit  the  region,  of  which  7  are  altogether  peculiar, 
while  three  others  only  extend  eastward  to  the  Austro-Malayan 
sub-region. 

The  beautiful  Cetoniidae,  or  rose-chafers,  are  well  represented 
by  Rhomborkina,  Heterorhina,  Clinteria,  Macronota,  Age-strata, 
Chalcothea  and  many  fine  species  of  Cetonia.  There  are  17 
peculiar  genera,  of  which  Myrtrristes,  Fkcedimus,  Plectrone,  and 
Rhagopteryx,  are  Malayan ;  while  Xarycius,  Clerota,  Bombodes, 
and  Chiloloba  are  Indian. 

In  Buprestidre — those  elongate  metallic-coloured  beetles  whose 
elytra  are  used  as  ornaments  in  many  parts  of  the  world — this 
region  stands  pre-eminent,  in  its  gigantic  Catoxantha,  its  fine 
Chrysochroa,  its  Indian  Sternocera,  its  Malayan  Chalcophora 
and  Belionota,  as  well  as  many  other  beautiful  forms.  It 
possesses  41  genera,  of  which  14  are  peculiar  to  it,  the  rest 
being  generally  of  wide  range  or  common  to  the  Ethiopian  and 
Australian  regions. 

In  the  extensive  and  elegant  group  of  Longicorns,  the  Oriental 
region  is  only  inferior  to  the  Neotropical.  It  possesses  3G0 
genera,  25  of  which  are  Prionidae,  117  Cerambicida?,  and  218 
Lamiidae; — about  70  per  cent  of  the  whole  being  peculiar. 
The  most  characteristic  genera  are  Rlutphidopodus  and  ^Fgoso/na 
among  Prionidae ;  Neoccrambyx,  Euryarthrum,  Parhytcria,  Acro- 
cyrta,  Tetraommatus,  Chloridolum,  and  Polyzonus  among  Ceram- 
bycidffi;  and  Carfosterna,  Rhyiidophara,  Baloccra,  Agclasta,  and 
Astathes  among  Lamiidae. 

Of  remarkable  forms  in  other  families,  we  may  mention  the 
gigantic  horned  Chalcosoma  among  Scarabaeidoe ;  the  metallic 
Campaostemus  among  Elateridae ;  the  handsome  but  anomalous 
Trktenotoma  forming  a  distinct  family ;  the  gorgeous  Pachy- 
rhynchi  of  the  Philippine  Islands  among  Curculionidae ;  JXurus 
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among  Brenthidie;  with  an  immense  number  and  variety  of 
Anthotribidae,  Heteromera,  Malacoderuia,  and  Phytophaga. 

The  Oriental  Sub-regions. 

The  four  sub-regions  into  which  we  have  divided  the  Oriental 
region,  are  very  unequal  in  extent,  and  perhaps  more  so  in 
productiveness,  but  they  each  have  well-marked  special  features, 
and  serve  well  to  exhibit  the  main  zoological  characteristics  of 
the  region.  As  they  are  all  tolerably  well  defined  and  their 
faunas  comparatively  well-known,  their  characteristics  will  bo 
given  with  rather  more  than  usual  detail. 

I.  Hindostan,  or  Indian  Siib-rcgion. 

This  includes  the  whole  peninsula  of  India  from  the  foot  of  the 
Himalayas  on  the  north  to  somewhere  near  Seringapatam  on  the 
south,  the  boundary  of  the  Ceylonese  sub-region  being  unsettled. 
The  deltas  of  the  Ganges  and  Brahmaputra  mark  its  eastern 
limits,  and  it  probably  reaches  to  about  Cashmere  in  the  north- 
west, and  perhaps  to  the  valley  of  the  Indus  further  south  ;  but 
the  great  desert  tract  to  the  east  of  the  Indus  forms  a  transition 
to  the  south  Palamrctic  sub-region.  Perhaps  on  the  whole  the 
Indus  may  be  taken  as  a  convenient  boundary.  Many  Indian 
naturalists,  especially  Mr.  Blyth  and  Mr.  Blanford,are  impressed 
with  the  relations  of  the  greater  part  of  this  sub-region  to  the 
Ethiopian  region,  and  have  proposed  to  divide  it  into  several 
zoological  districts  dependent  ou  differences  of  cliinate  and  vege- 
tation, and  characterized  by  possessing  faunas  more  or  less  allied 
either  to  the  Himalayan  or  the  Ethiopian  type.  But  these  sub- 
divisions appear  far  too  complex  to  be  useful  to  the  general  stu- 
dent, and  even  were  they  proved  to  be  natural,  would  be  beyond 
the  scope  of  this  work.  I  agree,  however,  with  Mr.  Elwes  in 
thinking  that  they  really  belong  to  local  rather  than  to  geo- 
graphical distribution,  and  confound  "station"  with  ■  habitat." 
Wherever  there  is  a  marked  diversity  of  surface  and  vegetation 
the  productions  of  a  country  will  correspondingly  differ;  the 
groups  peculiar  to  forests,  for  example,  will  be  absent  from  open 
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plains  or  arid  deserts.  It  happens  that  the  three  great  Old 
World  regions  are  separated  from  each  other  hy  a  debatable  land 
which  is  chiefly  of  a  desert  character ;  hence  we  must  expect  to 
rind  a  resemblance  between  the  inhabitants  of  such  districts  in 
each  region.  We  also  find  a  great  resemblance  between  the  aquatic 
birds  of  the  three  regions;  and  as  we  generally  give  little  weight 
to  the.se  in  our  estimate  of  the  degree  of  affinity  of  the  faunas  of 
different  countries,  so  we  should  not  count  the  desert  fauna  as  of 
equal  weight  with  the  more  restricted  and  peculiar  types  which 
are  found  in  the  fertile  tracts, — in  the  mountains  and  valleys,  and 
especially  in  the  primeval  forests.  The  supposed  preponderance 
of  exclusively  Ethiopian  groups  of  Mammalia  and  Birds  in  this 
sub-region,  deserves  however  a  close  examination,  in  order  to 
ascertain  how  far  the  facts  really  warrant  such  an  opinion. 

Mammalia. — The  following  list  of  the  more  important  genera 
of  Mammalia  which  range  over  the  larger  pait  of  this  sub-region 
will  enable  naturalists  to  form  an  independent  judgment  as  to 
the  preponderance  of  Ethiopian,  or  of  Oriental  and  Palajavctic 
types,  in  this,  the  most  important  of  all  the  classes  of  animals 
for  geographical  distribution. 

Ranoe  of  the  Genera  of  Mammalia  wnicn  Inhabit  the  Sib-reoion 

OF  HlNDOSTAN. 

Oriental  only. 
Oriental  only. 
Pala-arctic  genus. 
Widely  distributed. 
Almost  Cosmopolitan. 
Ethiopian  ami  S.  Palararctic 
Ethiopian  and  Oriental  to  China  and  Malaya. 
Oriental  only. 
Oriental  only. 

Ethiopian,  S.  PaUearctic,  and  Oriental  to  Malaya. 
Ethiopian,  Oriental  to  Cambodja. 
Oriental. 

Palacarctic  and  Ethiopian  (a  Palwarctio  species.) 
Pahvarctic  and  Oriental  to  Malaya. 
Oriental  to  Malaya. 
Very  wide  range. 
Oriental  and  PaLearctic. 
Ethiopian. 

Oriental  only;  family  not  Ethiopian. 
Pahearctic  and  Oriental,  not  Ethiopiun. 
Oriental. 


1.  Presbytea 

2.  Macacus 

3.  Erinaceus 

4.  Sorex  ... 

5.  Eel  is   

6.  Cynalurus 

7.  Viverra 

8.  Viverricula 
8.  Paradoxuius  ... 

10.  Herpestes 

11.  Calogale 

12.  Tamiogale 

13.  Hysena 

14.  Canis  ... 

15.  Cuon  

I(>.  Vulpes 

17.  Lutra  ... 

18.  Mellivora 
ID.  Mel  ureas 

20.  Sus   

21.  Tragulus 
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22.  Cervus  ...  Oriental  and  Palajarctic ;  family  not  Ethiopian. 

23.  Cervulus       ...  Oriental  ;  family  not  Ethiopian. 

24.  Bihos   Pala-arctic  and  OrientaL 

25.  Portax  ...  Oriental. 

26.  Gazella         ...  Patoarctic  and  Ethiopian. 

27.  Antilope        ...  Oriental. 

28.  Tetraceros      ...  Oriental. 

29.  Elephaa         . . .  Oriental  species. 

30.  Mus    Cosmopolite  nearly. 

31.  PlatacanthomvK  Oriental. 

32.  Meriones       ...  Very  wide  range. 

33.  Spalacomys    ...  Oriental. 

34.  Scinnw         ...  AlmoRt  Cosmopolite. 

35.  Pteromys       ...  Pala-arctic  and  Oriental  to  China  and  Malaya. 

36.  Hystrix        ...  Wide  range. 

37.  Lepns  ...       ...  Wide  range. 

38.  Mania   Ethiopian  and  Oriental  to  MaLya. 


Out  of  the  above  38  genera,  8  have  so  wide  a  distribution  as 
to  give  no  special  geographical  indications.  Of  the  remaining  30, 
whose  geographical  position  we  have  noted,  14  are  Oriental  only  ; 
5  have  as  much  right  to  be  considered  Oriental  as  Ethiopian, 
extending  as  they  do  over  the  greater  part  of  the  Oriental 
region ;  2  (the  hytena  and  gazelle)  show  Palaearctic  rather  than 
Ethiopian  annuity ;  7  are  Pahearctic  and  Oriental  but  not  Ethio- 
pian ;  and  only  2  {Cyncelurus  and  Mellivora)  can  be  considered 
as  especially  Ethiopian.  We  must  also  give  due  weight  to  the 
fact  that  we  have  here  Ursidre  and  Cervidae,  two  families  entirely 
absent  from  the  Ethiopian  region,  and  we  shall  then  be  forced 
to  conclude  that  the  affinities  of  the  Indian  peninsula  are  not 
only  clearly  Oriental,  but  that  the  Ethiopian  element  is  really 
present  in  a  far  less  degree  than  the  Palaearctic. 

Birds. — The  naturalists  who  have  adopted  the  "Ethiopian 
theory  "  of  the  fauna  of  Hindostan,  have  always  supported  their 
views  by  an  appeal  to  the  class  of  birds  ;  maintaining,  that  not 
only  are  almost  all  the  characteristic  Himalayan  and  Malayan 
genera  absent,  but  that  their  place  is  to  a  great  extent  supplied 
by  others  which  are  characteristic  of  the  Ethiopian  region.  After 
a  careful  examination  of  the  subject,  Mr.  Eiwes,  in  a  paper  read 
before  the  Zoological  Society  (June  1873)  came  to  the  conclu- 
sion, that  this  view  was  an  erroneous  one,  founded  on  the  fact 
that  the  birds  of  the  plains  are  the  more  abundant  and  more 
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open  to  observation ;  and  that  these  are  often  of  wide-spread 
types,  and  some  few  almost  exclusively  African.  The  facts  he 
adduced  do  not,  however,  seem  to  have  satisfied  the  objectors  ; 
and  as  the  subject  is  an  important  one,  I  will  here  give  lists 
of  all  the  genera  of  Passeres,  Picaria?,  Psittaci,  Columba?,  and 
Gallime,  which  inhabit  the  sub-region,  leaving  out  those  which 
only  just  enter  within  its  boundaries  from  adjacent  sub-regions. 
These  are  arrauged  under  four  heads: — I.  Oriental  genera;  which 
are  either  wholly  confined  to,  or  strikingly  prevalent  in,  the 
Oriental  region  beyond  the  limits  of  the  Indian  peninsula.  2. 
Genera  of  Wide  Range ;  which  are  fully  as  much  entitled  to  be 
considered  Oriental  or  Pakearctic  as  Ethiopian,  aud  cannot  be 
held  .  to  prove  any  Ethiopian  affinity.  3.  Pahearctic  genera ; 
which  are  altogether  or  almost  absent  from  the  Ethiopian  region. 
4.  Ethiopian  genera ;  which  are  confined  to,  or  very  prevalent 
in,  the  Ethiopian  region,  whence  they  extend  into  the  Indian 
peninsula  but  not  over  the  whole  Oriental  region.  The  last  are 
the  only  ones  which  can  be  fairly  balanced  against  those  of  the 
first  list,  in  order  to  determine  the  character  of  the  fauna. 

1.  Oriental  Genera  in  Central  India. 

Oeocichla,  Orthotonus,  Prinia,  Megalurm,  Abromis,  Larvi- 
coru,  Copsychus,  Kiltacinda,  Ponmtorhinm,  Afalacocercus,  Chatar- 
rhcca,  Layardia,  Garndax,  Trochaloptcron,  Pellorneum,  Dumetia, 
Pydoris,  Alcippe,  Myiophomts,  Sitta,  Dcndrophila,  Phyllornis, 
lora,  Hypsipilcs,  Pericrocotus,  Graucalus,  Volvocivora,  Chibia, 
Chaptia,  Irena,  Erythrostcrna,  Hemipus,  Hemichelidon,  XUtava, 
Cyornis,  Eumyias,  Hypothymis,  Myialestes,  Tcphrodornis,  Daulro- 
citta,  Arachnechthra,  Nectarophila,ArachiwtJura,  Dicccum,  Pipri- 
soma,  Munia,  Eulabes,  Pastor,  Acridotiu. res,  Stm-nia,  Sturnopastor, 
Artcunus,  Ntmoricola,  Pitta,  Yungipicus,  Chrysocolajrtes,  Hemi- 
circus,  Gcci mis,  Mulleripicus,  Brachypternus,  Tiga,  Microptemus, 
Megalctma,  XanthoUxma,  Rhopodytes,  Taccocoua,  Suniiculus, 
Hierococcyx,  Eudynamnis,  Nyctiornis,  Harpactcs,  Pclargopsis, 
Ceyx,  Hydrocissa,  Meniceros,  Batrachostomns,  DendrochcUdon, 
Collocalia,  Palaomis,  Trcron,  Carpophaga,  Chalcophaps,  Orty- 
gomis,  Ptrdix,  Pavo,  Gallus,   Gallopcrdix ; — 87  genera;  and 
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one  peculiar  genus,  Sa/pornis,  whose  affinities  are  Pakcarctic  or 
Oriental 

2.  Genera  of  Widk  Range  occuksinc.  in  Centkal  India. 

Tardus,  Monticola,  Drymccca,  Cisticola,  Acroccphaliis,  Phyllo- 
scopus,  Pratincola,  Pams,  Pycnonotvs,  Crinigcr,  Oriolns,  Dicrurus, 
Teh  Urea,  Lanius,  Coitus,  Zostcrops,  Him n do,  Coiyk,  Passer, 
Ploceus,  Estrilda,  Alaiula,  Calandrella,  Mirafra,  Ammomanes, 
Motacilla,  Anthus,  Picks,  Yun.r,  Centropvs,  Vvculus,  Chrysoceocy.r, 
Coceystes,  Coracias,  Eurystomus,  Merops,  Alccdo,  Ccryle,  Halcyon, 
I1  pupa,  Caprimulgus,  Cypsclus,  Chcctura,  Cohimba,Turtur,Ptc rocks, 
Ctiturnix,  Turniv; — 48  genera. 

3.  Pal.earctic  Genera,  occurring  in  Central  India. 

Hypolais,  Sylvia,  Curruca,  Cyanccvla,  Calliope,  Chelidon,  Eu- 
spiza,  Emhcriza,  Gakrita,  Calobatcs,  Cor  yd  alia ; — 11  genera, 

4.  Ethiopian  Genera  occurring  in  Central  India. 
Thamnobia,  Pyrrhulavda,  Pt crocks,  Franeolinvs  ; — 4  genera. 

A  consideration  of  the  above  lists  shows  us,  that  the  Hindostan 
sub-region  is  by  no  means  so  poor  in  forms  of  bird-life  as  is 
generally  supposed  (and  as  I  had  myself  anticipated,  it  would 
prove  to  be),  possessing,  as  it  does,  151  genera  of  land-birds, 
without  counting  the  Accipitres.  It  must  also  set  at  rest  the 
question  of  the  zoological  affinities  of  the  district,  since  a  pre- 
ponderance of  88  genera,  against  4,  cannot  be  held  to  be  insuffi- 
cient, and  cannot  be  materially  altered  by  any  corrections  in 
details  that  may  be  proposed  or  substantiated.  Even  of  these 
four,  only  the  first  two  are  exclusively  Ethiopian,  Pterocks  and 
Francolinus  both  being  Pahearctic  also.  It  is  a  question,  indeed, 
whether  anywhere  in  the  world  an  outlying  sub-region  can 
be  found,  exhibiting  less  zoological  affinity  for  the  adjacent 
regions  ;  and  we  have  here  a  striking  illustration  of  the  necessity 
of  deciding  all  such  cases,  not  by  examples,  which  may  be  so 
chosen  as  to  support  any  view,  but  by  carefully  weighing  and 
contrasting  the  whole  of  the  facts  on  which  the  solution  of  the 
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problem  admittedly  depends.  It  will,  perhaps,  be  said  that  a 
(rreat  many  of  the  8«S  genera  above  given  are  very  scarce  and  very 
local ;  but  this  is  certainly  not  the  case  with  the  majority  of  them ; 
and  even  where  it  is  so,  that  does  not  in  any  degree  affect  their 
value  as  indicating  zoo-geographical  affinities.  It  is  the  pre- 
sence of  a  tvpe  in  a  region,  not  its  abundance  or  scarcity,  that  is 
the  important  fact ;  and  when  we  have  to  do,  as  we  have  here, 
with  many  groups  whose  habits  and  mode  of  life  necessarily 
seclude  them  from  observation,  their  supposed  scarcity  may  not 
even  be  a  fact. 

Reptiles  ctnd  Amphibia. — Ileptiles  entirely  agree  with  Mam- 
malia and  Birds  in  the  main  features  of  their  distribution. 
Out  of  17  families  of  snakes  inhabiting  Hindostan,  16  range 
over  the  greater  part  of  the  entire  region,  and  only  two  can 
be  supposed  to  show  any  Ethiopian  affinity.  These  are  the 
Psammophidte  and  Erycidse,  both  desert-haunting  groups,  and 
almost  as  much  South  Pahearctic  as  African.  The  genus  Tro- 
pidococcyx  is  peculiar  to  the  sub-region,  and  Aspidura,  Passcrita 
and  Cynophis  to  the  peninsula  and  Ceylon ;  while  a  large  number 
of  the  most  characteristic  genera,  as  Dipsas,  Simotes,  Buns/a rus, 
Nnja,  Trimcrcsurus,  Lyeodon  and  Python,  are  characteristically 
Oriental. 

Of  the  six  families  of  lizards  all  have  a  wide  range  The 
genera  Eumcccs,  Pentadactylus,  Gecko,  EnhlcpharU,  and  Draco,  are 
characteristically  or  wholly  Oriental;  Ophiops  and  Uromostix 
are  Pala?arctic  ;  while  Chamaleon  is  the  solitary  case  of  decided 
Ethiopian  affinity. 

Of  the  Amphibia  not  a  single  family  exhibits  special  Ethiopian 
affinities. 

77  Sub-region  of  Ceylon  and  South-India. 

The  Island  of  Ceylon  is  characterised  by  such  striking  pecu- 
liarities in  its  animal  productions,  as  to  render  necessary  its 
separation  from  the  peninsula  of  India  as  a  sub-region  ;  but  it 
is  found  that  most  of  these  special  features  extend  to  the  Neil- 
gherries  and  the  whole  southern  mountainous  portion  of  India, 
and  that  the  two  must  be  united  in  any  zoo-geographical  pro- 
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vince.  The  main  features  of  this  division  arc, — the  appearance 
of  numerous  animals  allied  to  forms  only  found  again  in  the 
Himalayas  or  in  the  Malayan  sub-region,  the  possession  of 
several  peculiar  generic  types,  and  an  unusual  number  of 
peculiar  species. 

Mammalia.—  Among  Mammalia  the  most  remarkable  form 
is  Loris,  a  genus  of  Lemurs  altogether  peculiar  to  the  sub- 
region ;  several  peculiar  monkeys  of  the  genus  Presbyte.t ;  the 
Malayan  genus  Tttjmia ;  and  P/atacanthomys,  a  peculiar  genus 
of  Muridrti. 

Birds. — Among  birds  it  has  Ochromela,  a  peculiar  genus  of 
flycatchers  ;  Phcenieophae»  (Cuculida*)  and  Drymocatap>hu${Y\mz- 
liiihe),  both  Malayan  forms;  a  species  of  Myiophonus  whose 
nearest  ally  is  in  Java;  Trorhalopteron,  Brachyptcryr,  Buceroa 
and  Loricultis,  which  are  only  found  elsewhere  in  the  Himalayas 
and  Malayana.  It  also  possesses  about  80  peculiar  species  of 
birds,  including  a  large  jungle  fowl,  one  owl  and  two  hombills. 

Reptiles. — It  is  however  by  its  Reptiles,  even  m«jre  than  by  its 
higher  vertebrates,  that  this  sub-region  is  clearly  characterised. 
Among  snakes  it  possesses  an  entire  family,  Uropeltida\  consisting 
of  5  genera  and  18  species  altogether  confined  to  it, — RhinophiA 
and  Uropcltin  in  Ceylon,  Silybura,  Plecturus  and  Mdanophidium 
in  Southern  India.  Four  other  genera  of  snakes,  Haploccrcvs, 
Cercaspis,  Peltopclor,  and  Hypnah  are  also  peculiar ;  Chersydrus 
is  only  found  elsewhere  in  Malaya;  while  Axpidura,  Passcrita, 
and  Cynophist,  only  extend  to  Hindostan  ;  species  of  Bryc,  Bchis, 
and  Psammophis  show  an  affinity  with  Ethiopian  and  Pahearctic 
forms.  Among  lizards  several  genera  of  Agamidw  are  peculiar, 
Bllch  as  Otocryptis,  Lyricorphaltis,  Ceratophora,  Cophotis,  Salea, 
Sitana  and  Charasia.  In  the  family  AcontiadiE,  Ncssia  is 
peculiar  to  Ceylon,  while  a  species  of  the  African  genus  Aconlia* 
shows  an  affinity  for  the  Ethiopian  region. 

Amphibia. — The  genera  of  Amphibians  that  occur  here  are 
generally  of  wide  range,  but  Nannophrys,  Haplobatrachus, 
and  Cacojms  are  confined  to  the  sub-region ;  while  Alegalo- 
phrys  is  Malayan,  and  the  species  found  in  Ceylon  also  inhabit 
Java. 
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Insects. — The  insects  of  Ceylon  also  furnish  some  curious 
examples  of  its  distinctness  from  Hindostan,  and  its  affinity  with 
Malaya.  Among  its  butterflies  we  find  Papilio  jophon,  closely 
allied  to  P.  antiphm  of  Malaya.  The  remarkable  genus  Hestia,  so 
characteristic  of  the  Malay  archipelago,  only  occurs  elsewhere  on 
the  mountains  of  Ceylon ;  while  its  Cynthia  and  Parthenos  are 
closely  allied  to,  if  not  identical  with,  Malayan  species.  Among 
Coleoptera  we  have  yet  more  striking  examples.  The  highly  cha- 
racteristic Malayan  genus  Tricondyla  is  represented  in  Ceylon  by 
no  less  than  10  species  ;  and  among  Longicorns  we  find  the  genera 
Tetraommatus,  Thranius,  Caeia,  Praonetha,  Ropica,  and  Seri/na, 
all  exclusively  Malayan  or  only  just  entering  the  Indo-Chinese 
peninsula,  yet  all  represented  in  Ceylon,  while  not  a  single 
Bpecies  occurs  in  any  part  ot  India  or  the  Himalayas. 

The  Past  History  of  Ceylon  and  South-India  as  indicated  by  its 
Fauna. — In  our  account  of  the  Ethiopian  region  we  have  already 
had  occasion  to  refer  to  an  ancient  connection  between  this  sub- 
region  and  Madagascar,  in  order  to  explain  the  distribution  of 
the  Lemurine  type,  and  some  other  curious  affinities  between  the 
two  countries.  This  view  is  supported  by  the  geology  of  India, 
which  shows  us  Ceylon  and  South  India  consisting  mainly  of 
granitic  and  old  metamorphic  rocks,  while  the  greater  part  of  the 
peninsula,  forming  our  first  sub-region,  is  of  tertiary  formation, 
with  a  few  isolated  patches  of  secondary  rocks.  It  is  evident 
therefore,  that  during  much  of  the  tertiary  period,  Ceylon  and 
South  India  were  bounded  on  the  north  by  a  considerable  extent 
of  sea,  and  probably  formed  part  of  an  extensive  southern  con- 
tinent or  great  island.  The  very  numerous  and  remarkable  cases 
of  affinity  with  Malaya,  require  however  some  closer  approxima- 
tion to  these  islands,  which  probably  occurred  at  a  later  period. 
When,  still  later,  the  great  plains  and  table-lands  of  Hindostan 
were  formed,  and  a  permanent  land  communication  effected  with 
the  rich  and  highly  developed  Himalo-Chinese  fauna,  a  rapid  im- 
migration of  new  types  took  place,  and  many  of  the  less  specia- 
lised forms  of  mammalia  and  birds  (particularly  those  of  ancient 
Ethiopian  type)  became  extinct.  Among  reptiles  and  insects  the 
competition  was  less  severe,  or  the  older  forms  were  too  well 
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adapted  to  local  conditions  to  be  expelled  ;  so  that  it  is  among 
these  groups  alone  that  we  find  any  considerable  number,  of  what 
are  probably  the  remains  of  the  ancient  fauna  of  a  now  sub- 
merged southern  continent. 

III.  Himalayan  or  Indo-Chinese  Suh-region. 

This,  which  is  probably  the  richest  of  all  the  sub-regions,  and 
perhaps  one  of  the  richest  of  all  tracts  of  equal  extent  on  the 
face  of  the  globe,  is  essentially  a  forest-covered,  mountainous 
country,  mostly  within  the  tropics,  but  on  its  northern  margin 
extending  some  degrees  beyond  it,  and  rising  in  a  continuous 
mountain  range  till  it  meets  and  intercalates  with  the  Man- 
churian  sub-division  of  the  Palaarctic  region.  The  peculiar 
mammalia,  birds  and  insects  of  this  sub-region  begin  to  appear 
at  the  very  foot  of  the  Himalayas,  but  Dr.  Gunther  has  shown 
that  many  of  the  reptiles  characteristic  of  the  plains  of  India 
arc  found  to  a  height  of  from  2,000  to  4,000  feet. 

In  Sikhim,  which  may  be  taken  as  a  typical  example  of  the 
Himalayan  portion  of  the  sub-region,  it  seems  to  extend  to  an 
altitude  of  little  less  than  10,000  feet,  that  being  the  limit  of  the 
characteristic  Timaliid.e  or  babbling  thrushes;  while  the  equally 
characteristic  Pycnonotida?,  or  bulbuls,  and  Treronidce,  or  thick- 
billed  fruit-pigeons,  do  not,  according  to  Mr.  Blanford,  reach 
quite  so  high.  We  may  perhaps  take  0,000  feet  as  a  good 
approximation  over  a  large  part  of  the  Himalayan  range;  but 
it  is  evidently  not  possible  to  define  the  line  with  any  great 
precision.  Westward,  the  sub-region  extends  in  diminishing 
breadth,  till  it  terminates  in  or  near  Cashmere,  where  the  fauna 
of  the  plains  of  India  almost  meets  that  of  the  Palnearctic 
region,  at  a  moderate  elevation.  Eastward,  it  reaches  into  East 
Thibet  and  North-west  China,  where  Pere  David  has  found  a 
large  number  of  the  peculiar  types  of  the  Eastern  Himalayas.  A 
fauna,  in  general  features  identical,  extends  over  Burmah  and 
Siam  to  South  China;  mingling  with  the  Pal&'arctic  fauna  in 
the  mountains  south  of  the  Yang-tse-kiang  river,  and  with 
that  of  Indo-Malaya  in  Tenasserim,  and  to  a  lesser  extent  in 
Southern  Siam  and  Cochin  China. 
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Zoological  Characteristics  of  the  Himalayan  Sub-region. — 
Taking  this  sub-region  as  a  whole,  we  find  it  to  he  charac- 
terised by  3  genera  of  mammalia  (without  counting  bats),  and 
44  genera  of  land-birds,  which  are  altogether  peculiar  to  it ; 
and  by  13  genera  of  mammalia  and  36  of  birds,  which  it 
possesses  in  common  with  the  Malayan  sub-region;  and 
besides  these  it  has  almost  all  the  genera  before  enumerated 
as  "  Oriental,"  and  several  others  of  wide  range,  more  especially 
a  number  of  Palaearctic  genera  which  appear  in  the  higher 
Himalayas.  The  names  of  the  more  characteristic  genera  are 
as  follows: — 

Peculiar  Himalo-Chinese  Genera. 

Mam malia. —  Urva ,  A  rctonyx,  sEl u rits. 

Birds.  —  Suya,  Ho  rites,  Chermarrhornis,  Tarsiyer,  Orcicola, 
Acanthoptila,  Grammatoptila,  Trochalopteron,  Actinodura,  Sibia, 
Suthora,  Parailoxorni*,  Chlenasictrs,  Tcsia,  Jiimator,  sEyithalucus, 
Ccphalopyrus,  Liothrir,  Sira,  Minta,  Proparus,  Cutia,  Yuhina, 
Ixulus,  Myzornis,  Erjwrnis,  Hemixus,  Chibia,  Xiltara,  Anthipcs, 
Chelidorhynx,  Urocissa,  Pa  chyg  fossa,  Hi  (crura,  Hermntospiza, 
Ampeficcj)s,  iSamy/ossa,  Psarisonuis,  Scrifophus,  Viria,  Hynpicus, 
Gicinulus,  Aceros,  Ceriornis. 

Genera  common  to  the  Himalo-Chinese  and  Malayan 

Sub-regions. 

Mammalia.  —  Hylobates,  Xycticebus,  Viverricula,  IVionodon, 
ArctUis,  Pay uma,  Arctoyale,  Cuon,  Gymnopus,  Aonyx,  Helirtis, 
Rhinoceros,  Nemorhedus,  Rhizomys. 

Birds. —  Oreocincla,  Notodcla,  Janthocincla,  Timalia,  Stachyrist 
Mixornis,  Triehastoma,  Enicurus,  Pnopyga,  Melanochlora,  Allo- 
trius,  Microscelis,  lole,  Analcipus,  Cochoa,  Bhringa,  Xanlhxrpygia 
Hylocharis,  Cissa,  Temnurus,  Crypsirhina,  Chalcostetha,  An- 
threptcs,  Chalcoparia,  Cymbirhynchus,  Hydrornis,  Sasia,  Venilia, 
Indicator,  Carcincutes,  Lyncornis,  Macropyyia,  Argusianus  Poly- 
plcctron,  Euplocamus,  Phodilus. 

Plate  VII.  Scene  in  Nepal,  with  Characteristic  Himalayan 
Animals. —  Our  illustration  contains  figures  of  two  mammals 
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and  two  birds,  characteristic  of  the  higher  woody  region  of  the 
Himalayas.  The  lower  figure  on  the  left  is  the  Hclictis  nepalcmis, 
confined  to  the  Eastern  Himalayas,  and  belonging  to  a  genus  of 
the  weasel  family  which  is  exclusively  Oriental.  It  is  marked 
with  white  on  a  grey-brown  ground.  Above  it  is  the  remark- 
able Panda  {/Elurus  fulgens),  a  beautiful  animal  with  a  glossy  fur 
of  a  reddish  colour,  darker  feet,  and  a  white  somewhat  cat-like 
face.  It  is  distantly  allied  to  the  bears,  and  more  nearly  to  the 
American  racoons,  yet  with  sufficient  differences  to  constitute  it 
a  distinct  family.  The  large  bird  on  the  tree,  is  the  horned 
Tragopan  (Ccriumis  srityra),  one  of  the  fine  Himalayan  pheasants, 
magnificently  spotted  with  red  and  white,  and  ornamented  with 
fleshy  erectile  wattles  and  horns,  of  vivid  blue  and  red  colours. 
The  bird  in  the  foreground  is  the  Ibidorhynchns  struthcrsii,  a 
rare  and  curious  wader,  allied  to  the  curlews  and  sandpipers  but 
having  the  bill  and  feet  red.  It  frequents  the  river-beds  in  the 
higher  Himalayas,  but  has  also  been  found  in  Thibet. 

lieptilcs. — Very  few  genera  of  reptiles  are  peculiar  to  this 
sub-region,  all  the  more  important  ranging  into  the  Malay 
islands.  Of  snakes  the  following  are  the  more  characteristic 
genera: — Typhline,  CylindrophistXenopdtis,  Calamaria,  Xenela- 
pkis,  Hypsirhina,  Fordonia,  several  small  genera  of  Homalop- 
sidae  (Hcrpeton  and  Hipistes  being  characteristic  of  Burmah  and 
Si  am)  Psammodynastes,  Gonyosoma,  Chrysopelea,  Tragops,  Dipsas, 
J'areas,  PytJion,  Bungarus,  Naja,  Callophis,  and  Trimeresurus. 
Kaja  reaches  8,000  feet  elevation  in  the  Himalayas,  Tropidonotus 
0,000  feet,  Ablabcs  10,000  feet,  and  Simotes  15,000  feet 

Of  lizards,  Pseudopus  has  one  species  in  the  Khasya  hills 
while  the  other  inhabits  South-east  Europe ;  and  there  are  two 
small  genera  of  Agamidie  peculiar  to  the  Himalayas,  while 
Draco  and  Calotcs  have  a  wide  range  and  Acanlkomurd,  Dilo- 
phyrus,  Physignatkiis,  and  Liolepis  are  found  chiefly  in  the 
Indo-Chinese  peninsula.  There  are  several  genera  of  Scincidae; 
and  the  extensive  genus  of  Wall-lizards,  Gecko,  ranges  over  the 
whole  region. 

Of  Amphibia,  the  peculiar  forms  are  not  numerous.  Icthyopsis 
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a  genus  of  Ceciliada\  is  peculiar  to  the  Khasya  Hills ;  Tylo- 
tritron  (Salaraandrida?)  to  Yunan  in  Western  China,  and  perhaps 
Inuongs  to  the  Palrearctic  region. 

Of  the  tail-less  Batrachians,  GlyphoglossiLs  is  found  in  Pegu; 
Xenophys  in  the  Eastern  Himalayas;  while  Caltula,  Ixalus, 
Bhacophorm,  Hylurana,  Oxyglossus,  and  Phrynoglossus,  are  com- 
mon to  the  Himalo-Chinese  and  Malayan  sub-regions. 

Of  the  lizards,  Colotcs,  Baryrqihalm,  and  Hinulia, — and  of 
the  Batracbia,  Bu/o, — are  found  at  above  11,000  feet  elevation  in 
the  Himalayas. 

Inseds.—So  little  has  been  done  in  working  out  the  insect 
faunas  of  the  separate  sub-regions,  that  they  cannot  be  treated 
in  detail,  and  the  reader  is  referred  to  the  chapter  on  the  dis- 
tribution of  insects  in  the  part  of  this  work  devoted  to  Geogra- 
phical Zoology.  A  few  particulars  may,  however,  l>e  given  as  to 
the  butterflies,  which  have  been  more  systematically  collected  in 
tropical  countries  than  any  other  order  of  insects.  The  Hima- 
layan butterflies,  especially  in  the  eastern  portions  of  the  range — 
in  Assam  and  the  Khasya  Hills— are  remarkably  fine  and  very 
abundant;  yet  all  the  larger  groups  extend  into  the  Malayan 
sub-region,  many  to  Ceylon,  and  a  considerable  proportion  even 
to  Africa  and  Austro-Malaya.  There  are  a  large  number  of 
peculiar  types,  but  most  of  them  consist  of  few  or  single  species. 
Such  are  Neope,  Orenoma,  and  Rhaphiccra,  genera  of  Satyridaj ; 
Enispe  (Morphida3) ;  Hrstina,  Penthema,  and  Abrota  (Nympha- 
lidae)  ;  Dodona  (Erycinidrc) ;  llerda  (Lycsenidae) ;  Calinaga,  1'eino- 
palpus,  and  Bhutanitk  (Papiliouidae).  Its  more  prominent  fea- 
tures are,  however,  derived  from  what  may  be  termed  Malayan, 
or  even  Old  World  types,  such  as  Evplcca,  among  Danaidse; 
Amathusia,  Chrome,  and  Thaumantis,  among  Morphidne ;  Enripus, 
Diadema,  Athyma,  Limenitis,  and  Adolias,  among  Nymphalida1, 
Zemeros  and  Taxila  among  Erycinidse;  Amblypodia,  Miletus, 
llerda,  and  Myrina,  among  Lycrenidoi ;  Thyea,  Prioneris,  Dcrcas, 
Jphias,  and  TheMias  among  Pieriche ;  and  Papilios  of  the 
"  Amphrisiits"  "  Coon;'  *  Philoxenus,"  " Protcnor,"  "Paris"  and 
"  Sarjndon"  groups.  In  the  Himalayas  there  is  an  unusual 
abundance  of  large  and  gorgeous  species  of  the  genus  Papilio, 
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and  of  large  and  showy  Xyuiphalidie,  Morphidte,  and  Danaidie, 
which  render  it,  in  favoured  localities,  only  second  to  South 
America  for  a  display  of  this  form  of  beauty  and  variety  iu 
insect  life. 

Among  the  other  orders  of  insects  in  which  the  Himalayas 
are  remarkably  rich,  we  may  mention  large  and  brilliant  Ce- 
toniidae,  chiefly  of  the  genus  Rhomhorhima  ;  a  magnificent  Lamel- 
licorn,  Euchirus  maclcayii,  allied  to  the  gigantic  long-armed 
beetle  (E.  lovgimanus)  of  Amboyua ;  superb  moths  of  the 
families  Agaristidae  and  Sesiklie ;  elegant  and  remarkable  Ful- 
gorid.e,  and  strange  forms  of  the  gigantic  Phasmidai ;  most  of 
which  appear  to  be  of  larger  size  or  of  more  brilliant  colours 
than  their  Malayan  allies. 

Islands  of  the  Indo-Chinese  Suh-reyion. — A  few  important 
islands  belong  to  this  sub-region,  the  Andamans,  Formosa,  and 
Hainan  being  the  most  interesting. 

Andamans. — The  only  mammalia  are  a  few  rats  and  mice,  a 
Paradacurns,  and  a  pig  supposed  to  be  a  hybrid  race,— all  of 
which  may  have  been  introduced  by  man's  agency.  The 
birds  of  the  Andaman  Islands  have  been  largely  collected,  urn 
less  than  155  species  having  been  obtained ;  and  of  these  17, 
(all  land-birds)  are  peculiar.  The  genera  are  all  found  on  the 
continent,  and  are  mostly  characteristic  of  the  Indo-Chinese 
fauna,  to  which  most  of  the  species  belong,  lieptiles  are  also 
tolerably  abundant ;  about  20  species  are  known,  the  majority 
being  found  also  on  the  continent,  while  a  few  are  peculiar. 
There  are  also  a  few  Batrachia,  and  some  fresh-water  fishes,  closely 
resembling  those  of  Burmah.  The  absence  of  such  mammalia 
as  monkeys  and  squirrels,  which  abound  on  the  mainland,  and 
which  are  easily  carried  over  straits  or  nanow  seas  by  floating 
trees,  is  sufficient  proof  that  these  islands  have  not  recently 
formed  part  of  the  continent.  The  birds  are  mostly  such  as 
may  have  reached  the  islands  while  in  their  present  geographical 
position  ;  and  the  occurrence  of  reptiles  and  fresh-water  fishes, 
said  to  be  identical  in  species  with  those  of  Burmah,  must  be 
due  to  the  facilities,  which  some  of  these  animals  undoubtedly 
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possess,  for  passing  over  a  considerable  width  of  sea.  We  must 
conclude,  therefore,  that  these  islands  do  not  owe  their  exist- 
ing fauna  to  an  actual  union  with  the  mainland;  but  it  is  pro- 
bable that  they  may  have  been  formerly  more  extensive,  and 
have  then  been  less  distant  from  the  continent  than  at  the 
present  time. 

The  Xicobar  Islands,  usually  associated  with  the  Andamans, 
are  less  known,  but  present  somewhat  similar  phenomena.  They 
are,  however,  more  Malayan  in  their  fauna,  and  seem  properly 
to  belong  to  the  Indo-Malay  sub-region. 

Formosa. — This  island  has  been  carefully  examined  by  Mr. 
Swinhoe,  who  found  144  species  of  birds,  of  which  34  are  peculiar. 
There  is  one  peculiar  genus,  but  the  rest  are  all  Indo-Chinese, 
though  some  of  the  species  are  more  allied  to  Malayan  than  to 
Chinese  or  Himalayan  foims.  About  30  species  of  mammalia 
were  found  in  Formosa,  of  which  11  are  peculiar  species,  the  rest 
being  either  Chinese  or  Himalayan.  The  peculiar  species  belong 
to  the  genera  Tafpa,  Hdidvt,  Sriuropterus,  Pttromyt,  Mu&,  Sun, 
Cerrus,  and  Cajrricornit.  A  few  lizards  and  snakes  of  conti- 
nental species  have  also  been  found.  These  facts  clearly  indicate 
the  former  connection  of  Formosa  with  China  and  Malaya,  a 
connection  which  is  reudered  the  more  probable  by  the  shallow 
sea  which  still  connects  all  these  countries. 

Hainan. — The  island  of  Hainan,  on  the  south  coast  of  China, 
is  not  so  well  known  in  proportion,  though  Mr.  Swinhoe  col- 
lected 172  species  of  birds,  of  which  130  were  land-birds.  Of 
these  about  20  were  peculiar  species ;  the  remainder  being  either 
Chinese,  Himalayan,  or  Indo-Malayan.  Mr.  Swinhoe  also  ob- 
tained 24  species  of  mammalia,  all  being  Chinese,  Himalayan, 
or  Indo-Malayan  species  except  a  hare,  which  is  peculiar.  This 
assemblage  of  animals  would  imply  that  Hainan,  as  might  be 
anticipated  from  its  position,  has  been  more  recently  separated 
from  the  continent  than  the  more  distant  island  of  Formosa. 

IV.  ludo-Malaya,  tr  the  Malayan  Sub-region. 

This  sub-region,  which  is  almost  wholly  insular  (including 
only  the  Malayan  peninsula  on  the  continent  of  Asia),  is  equal,  if 
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not  superior,  in  the  variety  and  beauty  of  its  productions,  to  that 
which  we  have  just  been  considering.  Like  Iudo-China,  it  is  a  re- 
gion of  forests,  but  it  is  more  exclusively  tropical ;  and  it  is  there- 
fore deficient  in  many  of  those  curious  forms  of  the  temperate 
zone  of  the  Himalayas,  which  seem  to  have  been  developed  from 
Palccarctic  rather  than  from  Oriental  types.  Here  alone,  in  the 
Oriental  region,  are  found  the  most  typical  equatorial  forms  of 
life— organisms  adapted  to  a  climate  characterised  by  uniform  but 
not  excessive  heat,  abundant  moisture,  and  no  marked  departure 
from  the  average  meteorological  state,  throughout  the  year.  These 
favourable  conditions  of  life  only  occur  in  three  widely  separated 
districts  of  the  globe — the  Malay  archipelago,  Western  Africa, 
and  equatorial  South  America.  Hence  perhaps  it  is,  that  the 
tapir  and  the  trogons  of  Malacca  should  so  closely  resemble  those 
of  South  America  ;  and  that  the  great  anthropoid  apes  and  crested 
hornbills  of  Western  Africa,  should  find  their  nearest  allies  in 
Borneo  and  Sumatra. 

Although  the  islands  which  go  to  form  this  sub-region 
are  often  separated  from  each  other  by  a  considerable  ex- 
panse of  sea,  yet  their  productions  in  general  offer  no  greater 
differences  than  those  of  portions  of  the  Indo-Chinese  sub- 
region  separated  by  an  equal  extent  of  dry  land.  The  ex- 
planation is  easy,  however,  when  we  find  that  the  sea  which 
separates  them  is  a  very  shallow  one,  so  shallow  that  an  eleva- 
tion of  only  300  feet  would  unite  Sumatra,  Java,  and  Borneo  into 
one  great  South-eastern  prolongation  of  the  Asiatic  continent- 
As  we  know  that  our  own  country  has  been  elevated  and  de- 
pressed to  a  greater  amount  than  this,  at  least  twice  in  recent 
geological  times,  we  can  have  no  difficulty  in  admitting  similar 
changes  of  level  in  the  Malay  archipelago,  where  the  sub- 
terranean forces  which  bring  about  such  changes  are  still  at 
work,  as  manifested  by  the  great  chain  of  active  volcanoes  in 
Sumatra  and  Java.  Proofs  of  somewhat  earlier  changes  of  level 
are  to  be  seen  in  the  Tertiary  coal  formations  of  Borneo,  which 
demonstrate  a  succession  of  elevations  and  subsidences,  with  as 
much  certainty  as  if  we  had  historical  record  of  them. 

It  is  not  necessary  to  suppose,  nor  is  it  probable,  that  all  these 
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gieat  islands  were  recently  united  to  the  continent,  and  that 
their  separation  took  place  by  one  general  subsidence  of  the 
whole.  It  is  more  consonant  with  what  we  know  of  such  mat- 
ters, that  the  elevations  and  depressions  were  partial,  varying 
in  their  points  of  action  and  often  recurring;  sometimes  ex- 
tending one  part  of  an  island,  sometimes  another ;  now  joining 
an  island  to  the  main  land,  now  bringing  two  islands  into  closer 
proximity.  There  is  reason  to  believe  that  sometimes  an  inter- 
vening island  has  sunk  or  receded  and  allowed  others  which  it 
before  separated  to  effect  a  partial  union  independently  of  it.  If 
we  recognise  the  probability  that  such  varied  and  often-renewed 
changes  of  level  have  occurred,  we  shall  be  better  able  to  under- 
stand how  certain  anomalies  of  distribution  in  these  islands  may 
have  been  brought  about.  We  will  now  endeavour  to  sketch  the 
geueral  features  of  the  zoology  of  this  interesting  district,  and 
then  proceed  to  discuss  some  of  the  relations  of  the  islands  to 
each  other. 

Mammalia. — We  have  seen  that  the  Indo-Chinese  sub-region 
possesses  13  species  of  mammalia  in  common  with  the  Indo- 
Malay  sub-region,  and  4  others  peculiar  to  itself,  besides  one 
Ethiopian  and  several  Oriental  and  Palfearctic  forms  of  wide 
range.  Of  this  latter  class  the  Malay  islands  have  compara- 
tively few,  but  they  possess  no  less  than  14  peculiar  genera,  viz- 
Simia,  Siamanga,  Tarsius,  Galcopithccus,  Hylomys,  Ptilocerm, 
Gtpnnura,  Cynogale,  Hcmigalea,  Arctogale,  Barangia,  Mydaiis, 
Ildarctos,  and  Taping.  The  islands  also  possess  tigers,  deer, 
wild  pigs,  wild  cattle,  elephants,  the  scaly  ant-eater,  and  most 
of  the  usual  Oriental  genera ;  so  that  they  are  on  the  whole 
fully  as  rich  as,  if  not  richer  than,  any  part  of  Asia ;  a  fact  very 
unusual  in  island  faunas,  and  very  suggestive  of  their  really 
continental  nature. 

Flute  VIII.  Scene  in  Borneo  with  Cluiractcristic  Malayan 
Quadrupeds. — The  Malayan  fauna  is  so  rich  aud  peculiar  that 
we  devote  two  plates  to  illustrate  it.  We  have  here  a  group  of 
mammalia,  such  as  might  be  seen  together  in  the  vast  forests  of 
Borneo.  In  the  foreground  we  have  the  beautiful  deer-like 
Chevrotain   {Tragulns  javanicus).     These   are  delicate  little 
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animals  whose  body  is  not  larger  than  a  rabbit's,  thence  often 
called  "mouse-deer."  They  were  formerly  classed  with  the 
"  musk-deer,"  owing  to  their  similar  tusk -like  upper  canines ; 
but  their  anatomy  shows  them  to  form  quite"a  distinct  family, 
having  more  resemblance  to  the  camels.  On  the  branch  above 
is  the  curious  feather-tailed  Tree-Shrew  (Ptilocerus  lowii),  a  small 
insectivorous  animal  altogether  peculiar  to  Borneo.  Above  this 
is  the  strange  little  Tarsier  (Tarsius  spectrum),  one  of  the  lemurs 
confined  to  the  Malay  islands,  but  so  distinct  from  all  others  as 
to  constitute  a  separate  family.  The  other  small  animals  are 
the  Flying  Lemurs  (Galccopithecus  volans)  formerly  classed  with 
the  lemurs,  but  now  considered  to  belong  to  the  lnsectivora. 
They  have  a  very  large  expansion  of  the  skin  connecting  the 
fore  and  hind  limbs  and  tail,  and  are  able  to  take  long  flights 
from  one  tree  to  another,  and  even  to  rise  over  obstacles  in  their 
course  by  the  elevatory  power  of  the  tail-membrane.  They 
feed  chiefly  on  leaves,  and  have  a  very  soft  and  beautifully 
marbled  fur. 

In  the  distance  is  the  Malayan  tapir  (Tajrirus  indicus),  a 
representative  of  a  group  of  animals  now  confined  to  the  larger 
Malay  islands  and  tropical  America,  but  which  once  ranged 
over  the  greater  part  of  temperate  Europe. 

Birds. — Owing  to  several  of  the  families  consisting  of  very 
obscure  and  closelj'  allied  species,  which  have  never  been  criti- 
cally examined  and  compared  by  a  competent  ornithologist, 
the  number  of  birds  inhabiting  this  sub-region  is  uncertain. 
From  the  best  available  materials  there  appear  to  be  somewhat 
less  than  650  species  of  land-birds  actually  known,  or  exclud- 
ing the  Philippine  Islands  somewhat  less  than  600.  The 
larger  part  of  these  are  peculiar  species,  but  mostly  allied  to 
those  of  Indo-China ;  36  of  the  genera,  as  already  stated,  being 
common  to  these  two  sub-regions.  There  are,  however,  no  less 
than  46  genera  which  are  peculiarly  or  wholly  Indo  Malayan 
and,  in  many  cases,  have  no  close  affinity  with  other  Oriental 
groups.  These  peculiar  genera  are  as  follows: — Timalia,  Mala- 
copteron,  Macronus,  Napotkera,  T urdinus,  and  Trichicos — genera 
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of  Timaliidae  ;  Eupctes,  a  most  remarkable  form,  perhaps  allied 
to  Enicurtu,  and  Cinclus;  Bhabdornis  (Certhiklre)  found  only  in 
the  Philippines;  Psaltria,  a  diminutive  bird  of  doubtful  affinities, 
provisionally  classed  among  the  tits  (Paridae);  Srtornis  (Pycnono- 
tidffi)  ;  Lalage  (Cainpephagidae)  extending  eastward  to  the  Pacific 
Islands  ;  Pycnospkrys,  Philentoma  (Muscicapida?)  ;  Laniellus, 
a  beautiful  bird  doubtfully  classed  with  the  shrikes  (Laniida;); 
Platylophus  and  Pityriasis,  the  latter  a  most  anomalous  form — 
perhaps  a  distinct  family,  at  present  classed  with  the  jays,  in 
Corvida? ;  Pi-ionochilus,  a  curious  form  classed  with  Dicaeida? ; 
Eryihrura  (I'loceidae),  extending  eastwards  to  the  Fiji  Islands ; 
Gymnops,  Calornis,  (Sturnida?);  Eurylccmits,  Corydon,  and  Calyp- 
tomena  (Euryhemida>)  ;  Eucichla,  the  longest  tailed  and  most 
elegantly  marked  of  the  Pittidae  ;  Reinwardtipicus  and  Mighjptes 
(Picida?) ;  Psilopogon  and  Calorhamphus,  (Megala>mida?) ;  Ehino- 
coccyx,  Dasylophus,  Lepidogramviiis,  Cctrpococcyx,  Zanclostomus, 
Poliococcyx,  Ehinortha,  (Cuculida?) ;  Bercnicornis,  Caldo,  Cran&r- 
hinus,  Pendopides,  Ehinophix,  (Bucerotidaj) ;  PsUtinus,  (Psitta- 
cida>) ;  Ptilojms,  Phdpiireron,  (Columbida1) ;  Bollidm,  (Trero- 
nida1) ;  MacJucrJutmphlts,  (Falconida;).  Many  of  these  genera  are 
abundant  and  wide-spread,  while  some  of  the  most  characteristic 
Himalayan  genera,  such  as  Larvivora,  Garrulax,  Hypsipeies, 
Pomatorhiiius,  and  Dendrocitta,  are  here  represented  by  only 
a  few  species. 

Among  the  groups  that  are  characteristic  of  the  Malayan 
sub-region,  theTimaliidae  and  Pycnonotidaj  stand  pre-emineut;  the 
former  represented  chiefly  by  the  genera  Timalia,  Malacopteron, 
Macronus,  and  Trichastoma,  the  latter  by  Criniger,  Microscclis, 
and  many  forms  of  Pycnonotits.  The  Muscicapida?,  Dicruridae, 
Campephagidae,  Ploceida;,  and  Nectariniidae  are  also  well 
developed ;  as  well  as  the  Pittidae,  and  the  Eurylcemidae,  the 
limited  number  of  species  of  the  latter  being  compensated  by 
a  tolerable  abundance  of  individuals.  Among  the  Picariaj  are 
many  conspicuous  groups;  as,  woodpeckers  (Picida*) ;  barbets 
(Megalamiida?.) ;  trogons  (Trogonidae) ;  kingfishers  (Alcedinidae) ; 
and  hornbills  (Bucerotiche) ;  five  families  which  are  perhaps  the 
most  conspicuous  in  the  whole  fauna    Lastly  come  the  pigeons 
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(Columbida?),  and  the  pheasants  (Phasianida*),  which  are  fairly 
represented  by  such  fine  genera  as  Treron,  Ptilopus,  Euplocamtis, 
and  Argusianus.  A  few  forms  whose  affinities  are  Australian 
rather  than  Oriental,  help  to  give  a  character  to  the  ornithology, 
though  none  of  them  are  numerous.  The  swallow-shrikes 
(Ariamus);  the  wag-tail  fly-catchers  (Rhipidura);  the  green  fruit- 
doves  (Ptilopus) ;  and  the  mound-makers  (Mcgapodius),  are  the 
chief  of  these. 

There  are  a  few  curious  examples  of  remote  geographical 
alliances  that  may  be  noted.  First,  we  have  a  direct  African 
connection  in  Macharhamphus,  a  genus  of  hawks,  and  Berenicornis, 
a  genus  of  hornbills ;  the  only  close  allies  being,  in  the  former 
case  in  South,  and  in  the  latter  in  West  Africa.  Then  we  have 
a  curious  Neotropical  affinity,  indicated  by  Carpococcyx,  a  largo 
Bornean  ground-cuckoo,  whosi  nearest  ally  is  the  genus  Neo- 
morphus  of  South  America;  and  by  the  lovely  green- coloured 
Calypt&mena  which  seems  unmistakably  allied  to  the  orange- 
coloured  Rupicola,  or  "  Cock  of  the  rock,"  in  general  structure  '* 
and  in  the  remarkable  form  of  crest,  a  resemblance  which  has 
been  noticed  by  many  writers. 

In  the  preceding  enumeration  of  Malayan  genera  several 
are  included  which  extend  into  the  Austro-Malay  Islands,  our 
object,  at  present,  being  to  show  the  differences  and  relations  of 
the  two  chief  Oriental  sub-regions. 

Plate  IX.  A  Malayan  Forest  with  some  of  its  peculiar  Birds. — 
Our  second  illustration  of  the  Malayan  fauna  is  devoted  to  its 
bird-life ;  and  for  this  purpose  we  place  our  scene  in  the  Malay 
peninsula,  where  birds  are  perhaps  more  abundant  and  more 
interesting,  than  in  any  other  part  of  the  sub-region.  Con- 
spicuous in  the  foreground  is  the  huge  Rhinoceros  Hornbill 
(Buceros  rhinoceros),  one  of  the  most  characteristic  birds  of  the 
Malayan  forests,  the  flapping  of  whose  wings,  as  it  violently 
beats  the  air  to  support  its  heavy  body,  may  be  heard  a  mile 
off.  On  the  ground  behind,  is  the  Argus  pheasant  (Argus- 
ianus giganteus)  whose  beautifully  ocellated  wings  have  been 
the  subject  of  a  most  interesting  description  in  Mr.  Darwin's 
Descent  of  Man.    The  wing-feathers  are  here  so  enormously 
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developed  for  display  (as  shown  in  our  figure)  that  they 
become  almost,  if  not  quite,  useless  for  their  original  purpose  of 
flight ;  yet  the  colours  are  so  sober,  harmonizing  completely 
with  the  surrounding  vegetation,  and  the  bird  is  so  wary,  that 
in  the  forests  where  it  abounds  an  old  hunter  assured  me  he  had 
never  been  able  to  see  a  specimen  till  it  was  caught  in  his 
snares.  It  is  interesting  to  note,  that  during  the  display  of  the 
plumage  the  bird's  head  is  concealed  by  the  wings  from  a 
spectator  in  frout,  and,  contrary  to  what  usually  obtains  among 
pheasants,  the  head  is  entirely  unadorned,  having  neither  crest 
nor  a  particle  of  vivid  colour, — a  remarkable  confirmation  of 
Mr.  Darwin's  views,  that  gayly  coloured  plumes  are  developed 
in  the  male  bird  for  the  purpose  of  attractive  display  in 
the  breeding  season.  The  long-tailed  bird  on  the  right  is 
one  of  the  Drongo-shrikes  {Edolius  remi/er),  whose  long  bare 
tail-feathers,  with  an  oar-like  web  at  the  end,  and  blue- 
black  glossy  plumage,  render  it  a  very  attractive  object  as  it 
flies  after  its  insect  prey.  On  the  left  is  another  singular  bird 
the  great  Broad-bill  {Corydon  sumatranus),  with  dull  and  sombre 
plumage,  but  with  a  beak  more  like  that  of  a  boat-bill  than  of  a 
fruit-eating  passerine  bird.  Over  all,  the  white-handed  Gibbon 
{Hylobatcs  lar)  swings  and  gambols  among  the  topmost  branches 
of  the  forest. 

Reptiles  and  Amphibia. — These  are  not  sufficiently  known  to 
he  of  much  use  for  our  present  purpose.  Most  of  the  genera 
belong  to  the  continental  parts  of  the  Oriental  region,  or  have  a 
wide  range.  Of  snakes  Bhabdosoma,  Typthlocalamus,  Tetragoiw- 
suma,  Aerockordus,  and  Atropos,  are  the  most  peculiar,  and  there 
are  several  peculiar  genera  of  Homalopsidre.  Of  Oriental  genera, 
Cylindrophis,  Xenopcltes,  Calamarux,  Hypsirhina,  Psammody- 
nastes,  Gonyosoma,  Tragops,  Dipsas,  Partus,  Python,  Bungarus, 
Xaja,  and  Callophis  are  abundant;  as  well  as  Si  motes,  Ablabes, 
TropidoTtoiuB,  and  Dcndrophis,  which  are  widely  distributed. 
Among  lizards  Hydro&aurus  and  Gecko  are  common;  there  are 
many  isolated  groups  of  Scincida? ;  while  Draco,  Calotes,  and 
•  many  forms  of  Agamida?,  some  of  which  are  peculiar,  abound. 
Among  the  Amphibia,  toads  and  frogs  of  the  genera  Micrhyla, 


Digitized  by  Google 


PLATE  IX. 


A  MALAYAN  FORESf,  WITH  ITS  CHARACTERISTIC  BIRDS. 


Digitized  by  Google 


CHAP.  XII.] 


THE  ORIENTAL  REGION. 


341 


Kalophrynns,  Ansmia,  and  Pstudobufo,  are  peculiar:  while  the 
Oriental  Megalophrys,  I.valu.%  RJiacophorus,  and  Hyl&rana  are 
abundant  and  characteristic. 

Fishes. — The  fresh-water  fishes  of  the  Malay  archipelago 
have  been  so  well  collected  and  examined  by  the  Dutch 
naturalists,  that  they  offer  valuable  indications  of  zoo-geo- 
graphical affinity  ;  and  they  particularly  well  exhibit  the 
sharply  defined  limits  of  the  region,  a  large  number  of  Oriental 
and  even  Ethiopian  genera  extending  eastward  as  far  as  Java 
and  Borneo,  but  very  rarely  indeed  sending  a  single  species 
further  east,  to  Celebes  or  the  Moluccas.  Thirteen  families  of 
fresh-water  fishes  are  found  in  the  Indo-Malay  sub-region.  Of 
these  the  Scieuidas  and  Symbranchida;  have  mostly  a  wide 
range  in  the  tropics.  Ophiocephalida?  are  exclusively  Oriental, 
reaching  Borneo  and  the  Philippine  islands.  The  Mastacem- 
telidae  are  also  Oriental,  but  one  species  is  found  as  far  as  Ceram. 
Of  the  Nandidae,  3  genera  range  over  the  whole  region.  The 
I>abyrinthici  extend  from  Africa  through  the  Oriental  region  to 
Amboyna.  The  single  species  constituting  the  family  Lucio- 
cephalidce  is  confined  to  Borneo  and  the  small  islands  of  Biliton 
and  Banca.  Of  the  extensive  family  Silurida*  17  genera  are 
Oriental  and  Malayan,  and  1 1  are  Malayan  exclusively ;  and 
not  one  of  these  appears  to  pass  beyond  the  limits  of  the  sub- 
region.  The  Cypriuidre  offer  an  equally  striking  example,  23 
genera  ranging  eastward  to  Java  and  Borneo  and  not  one 
beyond;  14  of  these  being  exclusively  Malayan.  It  must  be 
remembered  that  this  is  not  from  any  want  of  knowledge  of  the 
countries  farther  east,  as  extensive  collections  have  also  been 
made  in  Celebes,  the  Moluccas,  and  Timor ;  so  that  the  facts  of 
distribution  of  fresh -water  fishes  come,  most  unexpectedly,  to 
fortify  that  division  of  the  archipelago  into  two  primary 
regions,  which  was  founded  on  a  consideration  of  mammalia 
and  birds  only. 

Insects. — Few  countries  in  the  world  can  present  a  richer  and 
more  varied  series  of  insects  than  the  Indo-Malay  islands,  and 
we  can  only  here  notice  a  few  of  their  more  striking  peculiarities 
and  more  salient  features. 
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The  butterflies  of  this  sub-region,  according  to  the  best  esti- 
mate that  cau  be  formed,  amount  to  about  650  described  species, 
a  number  that  will  yet,  no  doubt,  be  very  considerably  increased. 
The  genera  which  appear  to  be  peculiar  to  it  are  Eriks  (Saty- 
ridaj)  ;  Zeuxidia  (Morphidas)  ;  Amnosia,  Xanthotamia,  and 
Tanorcia  (Nymphali(he).  The  groups  which  are  most  charac- 
teristic of  the  region,  either  from  their  abundance  in  individuals 
or  species,  or  from  their  size  and  beauty,  are — the  rich  dark- 
coloured  Euplaa  ;  the  large  semi-transparent  Hcstia;  the  plain- 
coloured  Mymlcsis,  which  replace  our  meadow-brown  butterflies 
(Ilipjmrchia)  \  the  curious  Elymnias,  which  often  closely  resemble 
Eupkeas ;  the  large  and  handsome  Thamaniis  and  Zeuxidia, 
which  take  the  place  of  the  giant  Morphos  of  South  America ; 
the  Cdhosia,  of  the  brightest  red,  and  marked  with  a  curious 
zigzag  pattern ;  the  velvety  and  blue-glossed  Terino*;  the  pule 
and  delicately-streaked  Cyrestis;  the  thick-bodied  and  boldly 
coloured  Adolias  ;  the  small  wine-coloured  Taxila  ;  the  fine  blue 
A  rally  podia ;  the  beautiful  Thyca,  elegantly  marked  under- 
neath with  red  and  yellow,  which  represent  our  common  white 
butterflies  and  are  almost  equally  abundant ;  the  pale  blue 
Eronia,  and  the  large  red-tipped  Iphias.  The  genus  rapilio 
is  represented  by  a  variety  of  fine  groups ;  the  large  Oniithop- 
tera,  with  satiny  yellow  under  wings  ;  the  superb  green-marked 
" broolcana ;  "  the  " pavadoxa"  group,  often  closely  resembling 
the  Euplffios  that  abound  in  the  same  district;  the  "pans" 
group  richly  dusted  with  golden-green  specks;  the  "  hclcnus" 
group  with  wide-spreading  black  and  white  wings ;  the  black 
and  crimson  "  jwlydmvis"  group;  the  "  memnon"  group,  of  the 
largest  size  and  richly-varied  colours;  and  the  "  eurypilus" 
group,  elegantly  banded  or  spotted  with  blue  or  green  :  all  these 
are  so  abundant  that  some  of  them  are  met  with  in  every  walk, 
and  are  a  constant  delight  to  the  naturalist  who  has  the  privilege 
of  observing  them  in  their  native  haunts. 

The  Coleoptera  are  far  less  prominent  and  require  to  be  care- 
fully sought  after ;  but  they  then  well  repay  the  collector.  As 
affording  some  measure  of  the  productiveness  of  the  tropics  in 
insect  life  it  will  not  be  out  of  place  to  give  a  few  notes  of  the 
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number  of  species  collected  by  myself  in  some  of  the  best 
localities.  At  Singapore  300  species  of  Coleoptera  were  col- 
lected in  15  days,  and  in  a  month  the  number  had  increased  to 
520  ;  of  which  100  were  Longicoms  and  140  Khyncophora.  At 
Sarawak  in  Borneo  I  obtained  400  species  in  15  days,  and 
600  in  a  month.  In  two  months  this  number  had  increased  to 
about  850,  and  in  three  months  to  1,000  species.  This  was  the 
most  prolific  spot  I  ever  collected  in,  especially  for  Longicorns 
which  formed  about  one-fifth  of  all  the  species  of  beetles.  In 
the  Aru  Islands  in  one  month,  I  obtained  only  235  species  of 
Coleoptera,  and  about  600  species  of  insects  of  all  orders ;  and 
this  may  be  taken  as  a  fair  average,  in  localities  where  no 
specially  favourable  conditions  existed.  On  the  average  40  to 
60  species  of  Coleoptera  would  be  a  good  day's  collecting ;  70 
exceptionally  good ;  while  the  largest  number  ever  obtained  in 
one  day  was  95,  and  the  majority  of  these  would  be  very 
minute  insects.  It  must  be  remembered,  however,  that  many 
very  common  species  were  passed  over,  yet  had  every  species  met 
with  been  collected,  not  much  more  than  100  species  would  ever 
have  been  obtained  in  one  day's  collecting  of  four  or  five  hours. 
These  details  may  afford  an  interesting  standard  of  comparison 
for  collectors  in  other  parts  of  the  world. 

Of  Cicindelidae  the  most  peculiarly  Malayan  form  is  Tliemhs, 
found  always  on  leaves  in  the  forests  in  the  same  localities  as 
the  more  widely  spread  CoUyris.  Five  genera  of  this  family  are 
In  do-Malayan. 

The  Carabidre,  though  sufficiently  plentiful,  are  mostly  of  small 
size,  and  not  conspicuous  in  any  way.  But  there  is  one  striking 
exception  in  the  purely  Malayan  genus  Mormolyce,  the  largest 
and  most  remarkable  of  the  whole  family.  It  is  nocturnal, 
resting  during  the  days  on  the  under  side  of  large  bulcti  in  the 
virgin  forest.  Perica/fus  and  Catascopiis  are  among  the  few 
genera  which  are  at  all  brillantly  coloured. 

Buprestidaj  are  abundant,  and  very  gay ;  the  genus  BrUonola 
being  perhaps  one  of  the  most  conspicuous  and  characteristic. 
The  giant  Catoxantha  is,  however,  the  most  peculiar,  though 
comparatively  scarce.     Chrysochroa  and  Chahophora  arc  also 


Digitized  by  Google 


344 


ZOOLOGICAL  GEOGRAPHY. 


[PAIU  III. 


abundant  and  characteristic.  Out  of  the  41  Oriental  genera  21 
are  Malayan,  and  10  of  these  are  not  found  in  the  other  sub- 
regions. 

In  Lucanidre  the  Malay  islands  are  rich,  14  out  of  the  16 
Oriental  genera  occurring  there,  and  3  being  peculiar.  There 
are  many  fine  species  of  Odontolabris,  which  may  be  considered 
the  characteristic  genus  of  the  sub-region. 

The  Cetoniida}  are  well  represented  by  16  genera  and  about  120 
species.  The  genera  Afyctanstcs,  Pkccdimus,  Plcdrone,  Euremina, 
Rhagopteryx  and  Centrognathus  are  peculiar,  while  Agestrata, 
ChalcotJiea,  and  Macronota  are  abundant  and  characteristic. 

The  Longicorns,  as  in  all  continental  forest  regions  near  the 
equator,  are  very  abundant  and  in  endlessly  varied  forms.  No 
less  than  55  genera  containing  about  200  species  are  peculiar  to 
this  sub-region,  the  Cerambycidtt  being  much  the  most  numerous. 
Eunjarthrum,  Colostoma,  Agefasta,  and  Astnthcs  may  be  consi- 
dered as  most  characteristic ;  but  to  name  the  curious  and  in- 
teresting forms  would  be  to  give  a  list  of  half  the  genera.  For 
the  relations  of  the  Longicorns  of  the  Indo-Malay,  and  those  of 
the  Austro-Malay  region,  the  reader  is  referred  to  the  chapter  on 
the  distribution  of  insects  in  the  succeeding  part  of  this  work. 

Terrestrial  Mollusca. — The  Philippine  islands  are  celebrated 
as  being  one  of  the  richest  parts  of  the  world  for  land  shells, 
about  400  species  being  known.  The  other  islands  of  the  sub- 
region  are  far  less  rich,  not  more  than  about  100  species  having 
yet  been  described  from  the  whole  of  them.  Helix  and  Buli- 
mus  both  abound  in  species  in  the  Philippines,  whereas  the 
latter  genus  is  very  scarce  in  Borneo  and  Java.  Ten  genera  of 
Helicida3  inhabit  the  sub-region ;  Pfciffvria  is  found  in  the 
Philippines  and  Moluccas,  while  the  large  genus  Cochlostyla  is 
almost  peculiar  to  the  Philippines.  Of  the  Operculata  there  are 
representatives  of  20  genera,  of  which  Dermatoma  and  Pupi- 
ndla  are  peculiar,  while  Registoma  and  Cullia  extend  to  the 
Australian  region.  Cyclophorus,  Leptopoma,  and  Pnjrina  are 
perhaps  the  most  characteristic  genera. 
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The  Zoological  Relation*  of  the  Several  Islands  of  the  Indo-Malay 

Sub -region. 

Although  we  have  grouped  the  Philippine  islands  with  the 
Indo-Malay  sub-region,  to  which,  as  we  shall  see,  they  un- 
doubtedly belong,  yet  most  of  the  zoological  characteristics  we 
have  just  sketched  out,  apply  more  especially  to  the  other  groups 
of  islands  and  the  Malay  peninsula.  The  Philippine  islands 
stand,  to  Malaya  proper,  in  the  same  relation  that  Madagascar 
does  to  Africa  or  the  Antilles  to  South  America ;  that  is,  they 
are  remarkable  for  the  absence  of  whole  families  and  genera 
which  everywhere  characterise  the  remainder  of  the  district 
They  are,  in  fact,  truly  insular,  while  the  other  islands  are  really 
continental  in  all  the  essential  features  of  their  natural  history. 
Before,  therefore,  we  can  conveniently  compare  the  separate 
islands  of  Malaya1  with  each  other,  we  must  first  deal  with  the 
Philippine  group,  showing  in  what  its  speciality  consists,  and 
why  it  must  be  considered  apart  from  the  sub-region  to  which 
it  belongs. 

Mammals  of  the  Philippine  Islands. — The  only  mammalia  re- 
corded as  inhabiting  the  Philippine  Islands  are  the  following : — 

Quadrimaxa.    1.  Macneus  cynomolgus. 

2.  Cynopitheeus  niger.       Dr.  Semper  doubts  this  being 

a  Philippine  specie*. 

Lkmuroidea.     3.  Tarsius  spectrum. 
Insectivora.     4.  Galeopithecus  philippinensis. 

5.  Tupaia  (species).  On  Dr.  Scraper's  authority. 

Carwivora.       6.  Viverra  tangalunga. 

7.  Paradoxurus  phihppensis. 
Unqim.ata.        8.  Sub  (species).  On  Dr.  Semper**  authority. 

1).  Cervus  mariHiniUH. 

10.  Cervus  philippensis. 

1 1 .  Cervus  alfredi. 

12.  Bos  (species).  Wild  cattle  ;  perhaps  intro- 

duced. 

Rodkmtia.        13.  Phlaeomys  cummingii. 

14.  Scuirus  philippinensis. 
Also  24  species,  belonging  to  17  genera,  of  bats. 


1  As  so  many  typical  Malay  groups  are  absent  only  from  the  Philippines,  I 
have  adopted  the  term  "  Malaya,"  to  show  the  distribution  of  these,  using 
the  term  "  Indo-Malaya "  when  the  range  of  the  group  includes  the 
Philippines.  Tin's  must  be  remembered  when  consulting  the  tables  of  dis- 
tribution at  the  end  of  this  chapter. 
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The  foregoing  list,  although  small,  contains  an  assemblage  of 
species  which  are  wholly  Oriental  in  character,  and  several  of 
which  (Tarsivs,  Galcopithccus,  Tiqxtia)  are  characteristic  and 
highly  peculiar  Malayan  forms.  At  the  same  time  these  islands 
are  completely  separated  from  the  rest  of  Malaya  by  the  total 
absence  of  Semnopithecus,  Hylobates,  Felts,  Helaretos,  Rhinoceros, 
Manis,  ami  other  groups  constantly  found  in  the  great  Indo- 
Malay  islands  and  peninsula  of  Malacca.  "We  find  apparently 
two  sets  of  animals  :  a  more  ancient  series,  represented  by  the 
deer,  Galeopithecus,  and  squirrel,  in  which  the  species  are  distinct 
from  any  others ;  and  a  more  recent  series,  represented  by 
Macaeus  cynomolgus,  and  Viverra  tangalunga,  identical  with 
common  Malayan  animals.  The  former  indicate  the  earliest 
period  when  these  volcanic  islands  were  connected  with  some 
part  of  the  Malayan  sub-region,  and  they  show  that  this  was 
not  geologically  remote,  siuce  no  peculiar  generic  types  have 
been  preserved  or  differentiated.  The  latter  may  indicate  either 
the  termination  of  the  period  of  union,  or  merely  the  effects  of 
introduction  by  man.  The  reason  why  a  larger  number  of 
mammalian  forms  were  not  introduced  and  established,  was 
probably  because  the  union  was  effected  only  with  some  small 
islands,  and  from  these  communicated  to  other  parts  of  the 
archipelago  ;  or  it  may  well  be  that  later  subsidences  extin- 
guished some  of  the  forms  that  had  established  themselves. 

Birds  of  the  Philippine  Islands.— These  have  been  carefully 
investigated  by  Viscount  Walden,  in  a  paper  read  before  the 
Zoological  Society  of  London  in  1873,  and  we  are  thus  furnished 
with  ample  information  on  the  relations  of  this  important 
portion  of  the  fauna. 

The  total  number  of  birds  known  to  inhabit  the  Philippines 
is  219,  of  which  106  are  peculiar.  If,  however,  following  our 
usual  plan,  we  take  only  the  land-birds,  we  find  the  numbers 
to  be  150  species,  of  which  100  are  peculiar ;  an  unusually  large 
proportion  for  a  group  of  islands  so  comparatively  near  to 
various  parts  of  the  Oriental  and  Australian  regions.  The 
families  of  birds  which  are  more  especially  characteristic  of  the 
Indo-Mulay  sub-region  are  about  28  in  number,  and  examples 
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of  all  these  are  found  in  the  Philippines  except  four,  viz.,  Cin- 
clidae,  Phyllomithida?,  Euryltemidie,  and  Podargida?.  Tlie  only 
Philippine  families  which  are,  otherwise,  exclusively  Austro- 
Malayan  are,  Cacatuida?  and  Megapodiida?.  Yet  although  the 
birds  are  unmistakably  Malayan,  as  a  whole,  there  are,  as  in 
the  mammalia  (though  in  a  less  degree),  marked  deficiencies  of 
most  characteristic  Malayan  forms.  Lord  Walden  gives  a  list, 
of  no  less  than  69  genera  thus  absent ;  but  it  will  be  sufficient 
here  to  mention  such  wide-spread  and  specially  Indo-Malay 
groups  as, — EuryJannva,  Nydiornis,  Arachnothera,  Oeocichla, 
Malacopteron,  Timalvi,  Pomatorhinvs,  Pkytlornis,  Tora,  Criniycr, 
Enicurus,  Chaptia,  Tchitrea,  Dendrociita,  Eulubcs,  Paint, mix, 
Miglyptcx,  Tiga,  and  Euplocamm.  These  deficiencies  plainly 
show  the  isolated  character  of  the  Philippine  group,  and  imply 
that  it  has  never  formed  a  pail  of  that  Indo-Malayan  extension 
of  the  continent  which  almost  certainly  existed  when  the  pecu- 
liar Malayan  fauna  was  developed ;  or  that,  if  it  has  been  so 
united,  it  has  been  subsequently  submerged  and  broken  up  to 
such  an  extent,  as  to  cause  the  extinction  of  many  of  the  absent 
types. 

It  appears  from  Lord  Walden's  careful  analysis,  that  31  of  the 
Philippine  species  occur  in  the  Papuan  sub-region,  and  47  in 
Celebes  ;  69  occur  also  in  India,  and  75  in  Java.  This  last  fact 
is  curious,  since  Java  is  the  most  remote  of  the  Malayan  islands, 
but  it  is  found  to  arise  almost  wholly  from  the  birds  of  that 
island  being  better  known,  since  only  one  species,  Xanlhohcma 
roscn,  is  confined  to  the  Philippine  Islands  and  Java. 

The  wading  and  swimming  birds  are  mostly  of  wide-spread 
forms,  only  G  out  of  the  60  species  being  peculiar  to  the  Philippine 
archipelago.  Confining  ourselves  to  the  land-birds,  and  com- 
bining several  of  the  minutely  subdivided  genera  of  Lord  Wal- 
den's paper  so  as  to  agree  with  the  arrangement  adopted  in  this 
work,  we  find  that  there  are  112  genera  of  laud-birds  repre- 
sented in  the  islands.  Of  these,  50  are  either  cosmopolitan,  of 
wide  range,  or  common  to  the  Orieutal  and  Australian  regions, 
and  may  be  put  aside  as  affording  few  indications  of  geographical 
alfmity.    Of  the  remaining  62  no  less  than  40  are  exclusively 


Digitized  by  Google 


34*  ZOOLOGICAL  GEOGRAPHY.  [part  in. 


or  mainly  Oriental,  and  most  of  them  are  genera  which  range 
widely  over  the  region,  only  two  (Philentoma  and  Rolluhut)  being 
exclusively  Malayan,  and  two  others  [Megalunus  and  Malacocircus) 
more  especially  Indian  or  continental.  Five  other  genera,  though 
having  a  wide  range,  are  typically  Palaarctic,  and  have  reached 
the  islands  through  North  China.  They  are,  Monticola,  Acro- 
vephalu*,  Phylloseopus,  Calliojw,  and  Paster;  the  two  first  having 
extended  their  range  southward  into  the  Moluccas.  The  pecu- 
liarly Australian  genera  are  only  12,  the  majority  being  charac- 
teristic Papuan  and  Moluccan  forms ;  such  as — Campephaga, 
Alcyone,  Cacatua,  Tanygnnthus,  Ptilopus,  Janthccnas,  Phlogcenas, 
and  Mcgapodius.  One  is  peculiar  to  Celebes  {Prioniturus) ;  one 
to  the  Papuan  group  (Cychpsitta) ;  and  one  is  chiefly  Australian 
(Gerygane).  The  beautiful  little  parroquets  forming  the  genus 
Loriculus,  are  characteristic  of  the  Philippines,  which  possess  5 
species,  a  larger  number  than  occurs  in  any  other  group  of 
islands,  though  they  range  from  India  to  Flores.  There  remain 
six  peculiar  genera — Rhabdomis,  an  isolated  form  of  creepers 
(Certhiidse) :  Gymnops,  a  remarkable  bareheaded  bird  belonging 
to  the  starlings  (Sturnidaj) ;  Dasylophus,  and  Lcpidogramnws, 
remarkable  genera  of  cuckoos  (Cuculidae) ;  Penelopides,  a  peculiar 
hornbill,  and  Phapitreron,  a  genus  of  pigeons.  Besides  these  there 
are  four  other  types  (here  classed  as  sub-genera,  but  considered 
to  be  distinct  by  Lord  Walden)  which  are  peculiar  to  the  Philip- 
pines. These  are  Pseudoptyjix,  an  owl  of  the  genus  Athene; 
Pseudolalage,  a  sub-genus  of  Lai  age ;  Zeocephm,  a  sub-genus  of 
Tchitrea  ;  and  Ptilocolpa,  included  under  Caiyophaga. 

When  we  look  at  the  position  of  the  Philippine  group,  con- 
nected by  the  Bashee  islands  with  Formosa,  by  Palawan  and  the 
Sooloo  archipelago  with  Borneo,  and  by  the  Tulour  aud  other 
islets  with  the  Moluccas  and  Celebes,  we  have  little  difficulty  in 
accounting  for  the  peculiarities  of  its  bird  fauna.  The  absence 
of  a  large  number  of  Malayan  groups  would  indicate  that  the 
actual  connection  with  Borneo,  which  seems  necessary  for  the 
introduction  of  the  Malay  types  of  mammalia,  was  not  of  long 
duration  ;  while  the  large  proportion  of  wide-spread  continental 
genera  of  birds  would  seem  to  imply  that  greater  facilities  had 
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once  existed  for  immigration  from  Southern  China,  perhaps  by 
a  land  connection  through  Formosa,  at  which  time  the  ancestors 
of  the  peculiar  forms  of  deer  entered  the  country.  It  may  in- 
deed be  objected  that  our  knowledge  of  these  islands  is  far 
too  imperfect  to  arrive  at  any  satisfactory  conclusions  as  to  their 
former  history  ;  but  although  many  more  species  no  doubt 
remain  to  be  discovered,  experience  shows  that  the  broad  cha- 
racters of  a  fauna  are  always  determined  by  a  series  of  collections 
made  by  different  persons,  at  various  localities,  and  at  different 
times,  even  when  more  imperfect  than  those  of  the  Philippine 
birds  really  are.  The  isolated  position,  and  the  volcanic  struc- 
ture of  the  group,  would  lead  us  to  expect  them  to  be  somewhat 
less  productive  than  the  Moluccas,  close  to  the  rich  and  varied 
Papuan  district, — or  than  Celebes,  with  its  numerous  indications 
of  an  extensive  area  and  great  antiquity;  and  taking  into  account 
the  excessive  poverty  of  its  mammalian  fauna,  which  is  certain 
to  be  pretty  well  known,  I  am  inclined  to  believe  that  no  future 
discoveries  will  materially  alter  the  character  of  Philippine 
ornithology,  as  determined  from  the  materials  already  at  our 
command. 

Java, — Following  the  same  plan  as  we  have  adopted  in  first 
discussing  the  Philippine  islands,  and  separating  them  from  the 
body  of  the  sub-region  on  account  of  special  peculiarities,  we 
must  next  take  Java,  as  possessing  marked  individuality,  and  as 
being  to  some  extent  more  isolated  in  its  productions  than  the 
remaining  great  islands. 

Java  is  well  supplied  with  indigenous  mammalia,  possessing 
as  nearly  as  can  be  ascertained  oo  genera  and  90  species.  None 
of  these  genera  are  peculiar,  and  only  about  5  of  the  species, 
— 3  quadrumana,  a  deer  aud  a  wild  pig.  So  far  then  there  is 
nothing  remarkable  in  its  fauna,  but  on  comparing  it  with  that  of 
the  other  great  islands,  viz.,  Borneo  and  Sumatra,  and  the  Malay 
peninsula,  we  find  an  unmistakable  deficiency  of  characteristic 
forms,  the  same  in  kind  as  that  we  have  just  commented  on  in 
the  case  of  the  Philippines,  though  much  less  in  degree.  First, 
taking  genera  which  are  found  in  all  three  of  the  above-named 
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localities  and  which  must  therefore  be  held  to  be  typical  Ma- 
layan groups,  the  following  are  absent  from  Java:  Vircrra, 
Gymnopu*,  Lutra,  Helarctos,  Tapirns,  Elcphas,  aud  Gymnura; 
while  of  those  known  to  occur  in  two,  and  which,  owing  to  our 
imperfect  knowledge,  may  very  probably  one  day  be  discovered  in 
the  third,  the  following  are  equally  wanting :  Simia,  Siamanga, 
Jft'ini'jalea,  Pivjuma,  lih inosciur its,  and  lihizomys.  It  may  be 
said  this  is  only  negative  evidence,  but  in  the  case  of  Java  it  is 
much  more,  because  this  island  is  not  only  the  best  known  of 
any  in  the  archipelago,  but  there  is  perhaps  no  portion  of 
British  India  of  equal  extent  so  well  known.  It  is  one  of  the 
oldest  of  the  Dutch  possessions  and  the  seat  of  their  colonial 
government ;  good  roads  traverse  it  in  every  direction,  and  ex- 
perienced naturalists  have  been  resident  in  various  parts  of 
it  for  years  together,  and  have  visited  every  mountain  and  every 
forest,  aided  by  bands  of  diligent  native  collectors.  We 
should  be  almost  as  likely  to  lind  new  species  of  mammalia 
in  Central  Europe  as  in  Java ;  and  therefore  the  absence  of 
such  animals  as  the  Malay  bear,  the  elephant,  tapir,  gymnura, 
and  even  less  conspicuous  forms,  must  be  accepted  as  a 
positive  fact. 

In  the  other  islands  there  are  still  vast  tracts  of  forest  in  the 
hands  of  natives  and  utterly  unexplored,  and  any  similar  absence 
in  their  case  will  prove  little ;  yet  on  making  the  same  com- 
parison in  the  case  of  Borneo,  the  most  peculiar  and  the  least 
known  of  the  other  portions  of  the  sub-region,  we  find  only 
2  genera  absent  which  are  found  in  the  three  other  divisions, 
and  only  3  which  are  found  in  two  others.  A  fact  to  be  noted 
also  is,  that  the  only  genus  found  in  Java  but  not  in  other  parts 
of  the  sub-region  (Ifeliclis)  occurs  again  in  North  India;  aud 
that  some  Javan  specks,  as  Rhinoceros  java/ticus,  and  Lcpns  kur~ 
f/osa  occur  again  iu  the  Indo-Chinese  sub-region,  but  not  in  the 
Malayan. 

Among  the  birds  we  meet  with  facts  of  a  similar  import ; 
and  though  the  absence  of  certain  types  from  Java  is  not  quite 
so  certain  as  among  the  mammalia,  this  is  more  than  balanced 
by  the  increased  number  of  such  deficiencies,  so  that  if  a  few 
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should  be  proved  to  be  erroneous,  the  main  result  will  remain 
unaltered. 

Java  possesses  about  270  species  of  land  birds,  of  which  about 
40  are  peculiar  to  it.  There  are,  however,  very  few  peculiar 
genera,  Lanicllus,  a  beautiful  spotted  shrike,  being  the  most 
distinct,  while  Cochoa  and  Psaltria  are  perhaps  not  different  from 
their  Indian  allies.  The  island  has  however  a  marked  indivi- 
duality in  two  ways — in  the  absence  of  characteristic  Malayan 
types,  and  in  the  presence  of  a  number  of  forms  not  yet  found 
in  any  of  the  other  Malay  islands,  but  having  their  nearest  allies 
in  various  parts  of  the  Indo-Chinese  sub-region.  The  following 
16  genera  are  all  found  in  Malacca,  Sumatra,  and  Borneo, 
but  are  absent  from  Java:  Setornis,  Tcninunis,  Dendrocitta, 
Corydon,  Calyptomena,  Venitia,  Rcinwardtipicus,  Caloramphus, 
Rhinortha,  Nyrtioniis,  Cranorhinus,  Psitfinm,  Polypledron,  Ar- 
yusianus,  EiqriocaiaiLs,  and  Rollulus.  The  following  9  are  known 
from  two  of  the  above  localities,  and  will  very  probably  be 
found  in  the  third,  but  are  absent  from,  and  not  likely  to 
occur  in,  Java :  Trichivos,  Eupctcs,  MelanocMora,  Chaptia,  Pity- 
riasis, Lyncornis,  Caryococcyx,  Po/iococcyx,  and  Iihinoplax.  We 
have  thus  25  typically  Malayan  genera  which  are  not  known 
to  occur  in  Java. 

The  following  genera,  on  the  other  hand,  do  not  occur  in  any 
of  the  Malayan  sub-divisions  except  Java,  and  they  all  occur 
again,  or  under  closely  allied  forms,  in  the  Indo-Chinese  sub- 
region  :  Brachypteryx  (allied  species  in  Himalayas)  ;  Zootliera 
allied  species  in  Aracan) ;  Notodela  (allied  species  in  Pegu) ; 
PnoHpyga  (allied  species  in  Himalayas) ;  Allotrius  (allied  species 
in  the  Himalayas) ;  Cochoa  (allied  species  in  the  Himalayas) ; 
Crypsirhina  (allied  species  in  Burmah) ;  Estrilda  (allied  species 
in  India)  ;  Psaltria  (allied  genus — jEyithaliscus — in  Himalayas) ; 
Pavo  viuticus  and  Harpactes  oreskios  (same  species  in  Siani 
and  Burmah) ;  Cecropis  striolata  (same  species  in  Java  and 
Formosa,  and  allied  species  in  India). 

Here  we  have  12  instances  of  very  remarkable  distribution, 
and  considering  that  there  are  nearly  as  many  birds  known  from 
Sumatra  and  Borneo  as  from  Java,  and  considerably  more  from 
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the  Malay  peninsula,  it  is  not  likely  that  many  of  these  well 
marked  forms  will  be  discovered  in  these  countries. 

There  are  also  a  considerable  number  of  species  of  birds 
common  to  Malacca,  Sumatra,  and  Borneo,  but  represented  in 
Java  by  distinct  though  closely  allied  species.   Such  are,— 

Venilia  malaccensit        (represented  in  Java  by)  V.  miniata. 

Drymocataphm  nigrocapxUUiu  „  „  D.  capistratut. 

Malacopteron  coronatum  „  M.  rujifrom. 

Irena  cyan  a  „  J.  turcota. 

Ploceus  baya                         „  „  P.  hypoxantha. 

Loriculiu  gcdgvXus                 „  „  L.  pusillus. 

I'ttioput  jambu                       „  „  P.  porphyrtxu. 

Now  if  we  look  at  our  map  of  the  region,  and  consider  the 
position  of  Java  with  regard  to  Borneo,  Sumatra,  and  the  Indo- 
Chinese  peninsula,  the  facts  just  pointed  out  appear  most 
anomalous  and  perplexing.  First,  we  have  Java  and  Sumatra 
forming  one  continuous  line  of  volcanoes,  separated  by  a  very 
narrow  strait,  and  with  all  the  appearance  of  having  formed  one 
continuous  land ;  yet  their  productions  differ  considerably,  and 
those  of  Sumatra  show  the  closest  resemblance  to  those  of 
Borneo,  an  island  ten  times  further  off  than  Java  and  differing 
widely  in  the  absence  of  volcanoes  or  any  continuous  range  of 
lofty  mountains.  Then  again,  not  only  does  Java  differ  from 
these  two,  but  it  agrees  with  a  country  beyond  them  both — 
a  country  from  which  they  seem  to  have  a  much  better  chance 
to  have  been  supplied  by  immigration  than  Java  has,  and  to 
have  (almost  necessarily)  participated,  even  more  largely,  in  the 
benefits  of  any  means  of  transmission  capable  of  reaching  the 
latter  island.  Yet  more;  whatever  changes  have  occurred  to 
bring  about  the  anomalous  state  of  things  that  exists  must  have 
been,  zoologically  and  geologically,  recent ;  for  the  strange  cross- 
affinities  between  Java  and  the  Indo-Chinese  continent  (in 
which  Sumatra  and  Borneo  have  not  participated),  as  well  as 
that  between  Malacca,  Sumatra,  and  Borneo  (in  which  Java  has 
not  participated)  are  exhibited,  in  many  cases  by  community  of 
species,  in  others  by  the  presence  of  very  closely  allied  forms 
of  the  same  genera,  of  mammalia  and  birds.  Now  we  know  that 
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these  higher  animals  become  replaced  by  allied  species  much 
more  rapidly  than  the  mollusca;  and  it  is  also  pretty  certain 
that  the  modification  by  which  this  replacement  is  effected 
takes  place  more  rapidly  when  the  two  sets  of  individuals  are 
isolated  from  each  other,  and  especially  when  they  are  restricted 
to  islands,  where  they  are  necessarily  subject  to  distinct  and 
pretty  constant  conditions,  both   physical  and  organic.  It 
becomes  therefore  almost  a  certainty,  that  Siam  and  Java  on 
the  one  hand,  and  Sumatra,  Borneo,  and  Malacca  on  the  other 
must  have  been  brought  into  some  close  connexion,  not  earlier 
than  the  newer  Pliocene  period ;  but  while  the  one  set  of 
countries  were  having  their  meeting,  the  other  must  have  been 
by  some  means  got  out  of  the  way.    Before  attempting  to 
indicate  the  mode  by  which  this  might  have  been  effected  in 
accordance  with  what  we  know  of  the  physical  geography, 
geology,  and  vegetation  of  the  several  islands,  it  will  be  as  well 
to  complete  our  sketch  of  their  zoological  relations  to  each 
other,  so  as  ascertain  with  some  precision,  what  are  the  facts 
of  distribution  which  we  have  to  explain. 

Malacca,  Sumatra,  and  Borneo. — After  having  set  apart  the 
Philippine  Islands  and  Java,  we  have  remaining  two  great 
islands  and  a  peninsula,  which,  though  separated  by  con- 
siderable arms  of  the  sea,  possess  a  fauna  of  wonderful  uni- 
formity having  all  the  typical  Malayan  features  in  their  full 
development.    Their  unity  is  indeed  so  complete,  that  we  can 
find  hardly  any  groups  of  sufficient  importance  by  which  to 
differentiate  them  from  each  other ;  and  we  feel  no  confidence 
that  future  discoveries  may  not  take  away  what  speciality  they 
possess.    One  after  another,  species  or  genera  once  peculiar  to 
Borneo  or  Sumatra  have  been  found  elsewhere;  and  this  lias 
gone  to  such  an  extent  in  birds,  that  hardly  a  peculiar  genus 
and  very  few  peculiar  species  are  left  in  either  island.  Borneo 
however  is  undoubtedly  the  most  peculiar.    It  possesses  three 
genera  of  Mammalia  not  found  elsewhere :  Cynogale,  a  curious 
carnivore  allied  to  the  otters ;  with  Dendrogale  and  Ptiloccrus, 
small  insectivora  allied  to  Tupaia.    It  has  Simia,  the  Orang- 
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Utaxij  and  Pagutaa,  one  of  the  Viverriihe,  in  common  with 
Sumatra  ;  as  well  as  R}iinosciurus,&  peculiar  form  of  squirrel,  and 
Hemigalca,  one  of  the  Viverrida?,  in  common  with  Malacca. 
Sumatra  has  only  one  genua  not  found  in  any  other  Malayan 
district — Nemorhedus,  a  form  of  antelope  which  occurs  again 
in  North  India.  It  also  has  Siamunga  in  common  with  Malacca, 
Mydaus  with  Java,  and  Rhizomys  with  India.  The  Malay  Penin- 
sula seems  to  have  no  peculiar  forms  of  Mammalia,  though 
it  is  rich  in  all  the  characteristic  Malay  types. 

The  bats  of  the  various  islands  have  been  very  unequally 
collected,  36  species  being  recorded  from  Java,  23  from  Sumatra, 
but  only  16  each  from  Borneo  and  Malacca.  Leaving  these  out 
of  consideration,  and  taking  into  account  the  terrestrial  mam- 
mals only,  we  find  that  Java  is  the  poorest  in  species,  while 
Borneo,  Sumatra,  and  Malacca  are  tolerably  equal ;  the  numbers 
being  55,  62,  6G,  and  65  respectively.  Of  these  we  find  that 
the  species  confined  to  each  island  or  district  are  (in  the  same 
order)  6,  16,  5,  and  6.  It  thus  appears  that  Borneo  is,  in  its 
mammalia,  the  most  isolated  and  peculiar  ;  next  comes  Sumatra, 
and  then  Malacca  and  Java,  as  shown  by  the  following  table. 

IWuliar  Peculiar 


liorntfO ...       ...       ...       *4       ...       ...       ...  lt> 

•Sumatra         ...       ...       1       ...       ...       ...  5 

Malacca    0    6 

tJ  ft  V  ft  ■•■  ■••  •  a  a  O  ...  s.  a  ,  Q 

This  result  differs  from  that  which  we  have  arrived  at  by  the 
more  detailed  consideration  of  the  fauna  of  Java ;  aud  it  serves 
to  show  that  the  estimate  of  a  country  by  the  number  of  its 
peculiar  genera  and  species  alone,  may  not  always  represent  its 
true  zoological  importance  or  its  most  marked  features.  Java, 
as  we  have  seen,  is  differentiated  from  the  other  three  districts 
by  the  absence  of  numerous  types  common  to  them  all,  and  by 
its  independent  continental  relations.  Borneo  is  also  well  dis- 
tinguished by  its  peculiar  genera  and  specific  types,  yet  it  is  at 
the  same  time  more  closely  related  to  Sumatra  and  Malacca 
than  is  Java.  The  two  islands  have  evidently  had  a  very 
different  history,  which  a  detailed  knowledge  of  their  geology 
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would  alone  enable  us  to  trace.  Should  we  ever  arrive  at  a 
fair  knowledge  of  the  physical  changes  that  have  resulted  in 
the  present  condition,  we  shall  almost  certainly  find  that  many 
of  the  differences  and  anomalies  of  their  existing  fauna  and 
flora  will  be  accounted  for. 

In  Birds  we  hardly  find  anything  to  differentiate  Borneo  and 
Sumatra  in  any  clear  manner.    Pityriasis  and  Carpococcyx,  once 
thought  peculiar  to  the  former,  are  now  found  also  in  the  latter ; 
and  we  have  not  a  single  genus  left  to  characterize  Borneo  except 
Schwaneria  a  peculiar  fly-catcher,  and  Indicator,  an  African  and 
Indian  group  not  known  to  occur  elsewhere  in  the  Malay 
sub-region.  Sumatra  as  yet  alone  possesses  Psilopoyon,  a  remark- 
able form  of  barbet,  but  we  may  well  expect  that  it  will  be  soon 
found  in  the  interior  of  Borneo  or  Malacca ;  it  also  has  Bcrcni- 
cornis,  an  African  form  of  hornbill.    The  Malay  Peninsula 
appears  to  have  no  genus  peculiar  to  it,  but  it  possesses 
some  Chinese  and  Indian  forms  which  do  not  pass  into  the 
islands.    As  to  the  species,  our  knowledge  of  them  is  at  present 
very  imperfect.    The  Malay  Peninsula  is  perhaps  the  best 
known,  but  it  is  probable  that  both  Sumatra  and  Borneo  are 
quite  as  rich  in  species.    With  the  exception  of  the  genera 
noted  above,  and  two  or  three  others  as  yet  found  in  two  islands 
only,  the  three  districts  we  are  now  considering  may  be  said  to 
have  an  almost  identical  bird-fauna,  consisting  largely  of  the 
same  species  and  almost  wholly  of  these  together  with  closely 
allied  species  of  the  same  genera,    There  are  no  well-marked 
groups  which  especially  characterise  one  of  these  islands  rather 
than  the  other,  so  that  even  the  amount  of  speciality  which 
Borneo  undoubtedly  exhibits  as  regards  mammalia,  is  only 
faintly  shown  by  its  birds.  The  Pittidae  may  perhaps  be  named 
as  the  most  characteristic  Bornean  group,  that  island  possessing 
six  species,  three  of  which  are  peculiar  to  it  and  are  among  the 
most  beautiful  birds  of  an  unusually  beautiful  family.  Yet  Suma- 
tra possesses  two  peculiar,  aud  hardly  less  remarkable  species. 

In  other  classes  of  vertebrates,  in  insects,  and  in  land-shells, 
our  knowledge  is  far  too  imperfect  to  allow  of  our  making  any 
useful  comparison  between  the  faunas. 
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Banca. — We  must,  however  note  the  fact  of  peculiar  species 
occurring  in  Banca,  a  small  island  close  to  Sumatra,  and  thus 
offering  another  problem  in  distribution.  A  squirrel  (Sciurus 
bangkanus)  is  allied  to  three  species  found  in  Malacca,  Sumatra, 
and  Borneo  respectively,  but  quite  as  distinct  from  them  all  as 
they  are  from  each  other.  More  curious  are  the  two  species  of 
Pitta  peculiar  to  Banca ;  one,  Pitta  megarhynchus,  is  allied  to 
the  P.  brachyurus,  which  inhabits  the  whole  sub-region  and  ex- 
tends to  Siam  and  China,  but  differs  from  it  in  its  very  large  bill 
and  differently  coloured  head  ;  the  other,  P.  bangka7ius,  is  allied 
to  P.  cucidlatus,  which  extends  from  Nepal  to  Malacca,  and  to 
P.  sordidus,  which  inhabits  both  Borneo  and  Sumatra  as  well  as 
the  Philippines. 

We  have  here,  on  a  small  scale,  a  somewhat  similar  problem 
to  that  of  Java,  and  as  this  is  comparatively  easy  of  solution  we 
wrill  consider  it  first.  Although,  on  the  map,  Banca  is  so  very 
close  to  Sumatra,  the  observer  on  the  spot  at  once  sees  that  the 
proximity  has  been  recently  brought  about.  The  whole  south- 
east coast  of  Sumatra  is  a  great  alluvial  plain,  hardly  yet  raised 
above  the  sea  level,  and  half  flooded  in  the  wet  season.  It  is 
plainly  a  recent  formation,  caused  by  the  washing  down  into  a 
shallow  sea  of  the  debris  from  the  grand  range  of  volcanic 
mountains  150  miles  distant.  Banca,  on  the  other  hand  is, 
though  low,  a  rugged  and  hilly  island,  formed  almost  wholly  of 
ancient  rocks  of  apparently  volcanic  origin,  and  closely  resem- 
bling parts  of  the  Malay  Peninsula  and  the  intervening  chain  of 
small  islands.  There  is  every  appearance  that  Banca  once 
formed  the  extremity  of  the  Peninsula,  at  which  time  it  would 
probably  have  been  separated  from  Sumatra  by  50  or  100  miles 
of  sea.  Its  productions  should,  therefore,  most  resemble  those  of 
Singapore  and  Malacca,  and  the  few  peculiar  species  it  possesses 
will  be  due  to  their  isolation  in  a  small  tract  of  country,  sur- 
rounded by  a  limited  number  of  animal  and  vegetable  forms,  and 
subject  to  the  influence  of  a  peculiar  soil  and  climate.  The 
parent  species  existing  in  such  large  tracts  as  Borneo  or  Suma- 
tra, subjected  to  more  varied  conditions  of  soil,  climate, 
vegetation,  food,  and  enemies,  would  preserve,  almost  or  quite 
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unchanged,  the  characteristics  which  had  been  developed  under 
nearly  identical  conditions  when  the  great  island  formed  part 
of  the  continent.  Geology  teaches  us  that  similar  changes  in 
the  forms  of  the  higher  vertebrates  have  taken  place  during  tho 
Post-Tertiary  epoch  ;  and  there  are  other  reasons  for  believing 
that,  under  such  conditions  of  isolation  as  in  Banca,  tho 
change  may  have  required  but  a  very  moderate  period,  even 
reckoned  in  years.  "We  will  now  return  to  the  more  difficult 
problem  presented  by  the  peculiar  continental  relations  of  Java, 
as  already  detailed. 

Probable  Recent  Geographical  Chaw/es  in  tlu  Indo-Malay 
Islands. — Although  Borneo  is  by  far  the  largest  of  the  Indo- 
Malay  islands,  yet  its  physical  conformation  is  such  that,  were 
a  depression  to  occur  of  one  or  two  thousand  feet,  it  would  be 
reduced  to  a  smaller  continuous  area  than  either  Sumatra  or 
Java.  Except  in  its  northern  portion  it  possesses  no  lofty 
mountains,  while  alluvial  valleys  of  great  extent  penetrate  far 
into  its  interior.  A  very  moderate  depression,  of  perhaps  500 
feet,  would  convert  it  into  an  island  shaped  something  like  Cele- 
bes ;  and  its  mountains  are  of  so  small  an  average  elevation,  and 
consist  so  much  of  isolated  hills  and  detached  ranges,  that  a 
depression  of  2,000  feet  would  almost  certainly  break  -it  up  into 
a  group  of  small  islands,  with  a  somewhat  larger  one  to  the 
north.  Sumatra  (and  to  a  less  extent  Java)  consists  of  an  almost 
continuous  range  of  lofty  mountains,  connected  by  plateaus  from 
3,000  to  4,000  feet  high  ;  so  that  although  a  depression  of  2,000 
feet  would  greatly  diminish  their  size,  it  would  probably  leave 
the  former  a  single  island,  while  the  latter  would  be  separated 
into  two  principal  islands  of  still  considerable  extent.  The  en- 
ormous amount  of  volcanic  action  in  these  two  islands,  and  the 
great  number  of  conical  mountains  which  must  have  been  slowly 
raised,  chiefly  by  ejected  matter,  to  the  height  of  10,000  and 
12,000  feet,  and  whose  shape  indicates  that  they  have  been  for- 
med above  water,  renders  it  almost  certain  that  for  long  periods 
they  have  not  undergone  submersion  to  any  considerable  extent 
In  Borneo,  however,  we  have  no  such  evidences.    No  volcano, 
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active  or  extinct,  is  known  in  its  entire  area ;  while  extensive 
beds  of  coal  of  tertiary  age,  in  every  part  of  it,  prove  that  it  has 
been  subject  to  repeated  submersions,  at  no  distant  date  geolo- 
gically. An  indication,  if  not  a  proof,  of  still  more  recent  sub- 
mersion is  to  be  found  in  the  great  alluvial  valleys  which  on 
the  south  and  south-west  extend  fully  200  miles  inland,  while 
they  are  to  a  less  degree  a  characteristic  feature  all  round  the 
island.  These  swampy  plains  have  been  formed  by  the  combined 
action  of  rivers  and  tides ;  and  they  point  clearly  to  an  immedi- 
ately preceding  state  of  things,  when  that  which  is  even  now 
barely  raised  above  the  ocean,  was  more  or  less  sunk  below  it. 

These  various  indications  enable  us  to  claim,  as  an  admissible 
and  even  probable  supposition,  that  at  some  epoch  during  the 
Pliocene  period  of  geology,  Borneo,  as  we  now  know  it,  did  not 
exist ;  but  was  represented  by  a  mountainous  island  at  its  present 
northern  extremity,  with  perhaps  a  few  smaller  islets  to  the 
south.  We  thus  have  a  clear  opening  from  Java  to  the  Siamese 
Peninsula  ;  and  as  the  whole  of  that  sea  is  less  than  100  fathoms 
deep,  there  is  no  difficulty  in  supposing  an  elevation  of  land 
connecting  the  two  together,  quite  independent  of  Borneo  on  the 
one  band  and  Sumatra  on  the  other.  This  union  did  not  prob- 
ably last  long  ;  but  it  was  sufficient  to  allow  of  the  introduction 
into  Java  of  the  Rhinoceros  jarnnicus,  and  that  group  of  Indo- 
Chinese  and  Himalayan  species  of  mammalia  and  birds  which 
it  alone  possesses.  When  this  ridge  had  disappeared  by  sub- 
sidence, the  next  elevation  occurred  a  little  more  to  the  east, 
and  produced  the  union  of  many  islets  which,  aided  by  sub- 
aerial  denudation,  formed  the  present  island  of  Borneo.  It  is 
probable  that  this  elevation  was  sufficiently  extensive  to  unite 
Borneo  for  a  time  with  the  Malay  Peninsula  and  Sumatra,  thus 
helping  to  produce  that  close  resemblance  of  genera  and  even  of 
species,  which  these  countries  exhibit,  and  obliterating  much 
of  their  former  speciality,  of  which,  however,  we  have  still 
some  traces  in  the  long-nosed  monkey  and  Pliloctrus  of 
Borneo,  and  the  considerable  number  of  genera  both  of  mam- 
malia and  birds  confined  to  two  only  out  of  the  three  divisions 
of  typical  Malaya.     The  subsidence  which  again  divided  these 
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countries  by  arras  of  the  sea  rather  wider  than  at  present, 
might  have  left  Banca  isolated,  as  already  referred  to,  with  its 
proportion  of  the  common  fauna  to  be,  in  a  few  instancesf 
subsequently  modified. 

Thus  we  are  enabled  to  understand  how  the  special  relations 
of  the  species  of  these  islands  to  each  other  may  have  been 
brought  about.  To  account  for  their  more  deep-seated  and 
general  zoological  features,  we  must  go  farther  back. 

Probable  Origin  of  the  Malayan  Fauna. — The  typical  Malayan 
fauna  is  essentially  an  equatorial  one,  and  must  have  been 
elaborated  in  an  extensive  equatorial  area.  This  ancient  land 
almost  certainly  extended  northward  over  the  shallow  sea  as  far 
as  the  island  of  Palawan,  the  Paracels  shoals  and  even  Hainan. 
To  the  east,  it  may  at  one  time  have  included  the  Philippines 
and  Celebes,  but  not  the  Moluccas.  To  the  south  it  was  limited 
by  the  deep  sea  beyond  Java.  It  included  all  Sumatra  and  the 
Kicobar  islands,  and  there  is  every  reason  to  believe  that  it 
stretched  out  also  to  the  west  so  as  to  include  the  central  peak 
of  Ceylon,  the  Maldive  isles,  and  the  Cocos  islands  west  of 
Sumatra.  We  should  then  have  an  area  as  extensive  as  South 
America  to  15°  south  latitude,  and  well  calculated  to  develop 
that  luxuriant  fauna  and  flora  which  has  since  spread  to  the 
Himalayas.  The  submergence  of  the  western  half  of  this  area 
(leaving  only  a  fragment  in  Ceylon)  would  greatly  diminish  the 
number  of  animals  and  perhaps  extinguish  some  peculiar  types ; 
but  the  remaining  portion  would  still  form  a  compact  and  exten- 
sive district,  twice  as  large  as  the  peninsula  of  India,  over  the 
whole  of  which  a  uniform  Malayan  fauna  would  prevail.  The 
first  important  change  would  be  the  separation  of  Celebes  ;  and 
this  was  probably  effected  by  a  great  subsidence,  forming  the  deep 
strait  that  now  divides  that  island  from  Borneo.  During  the 
process  Celebes  itself  was  no  doubt  greatly  submerged,  leaving 
only  a  few  islands  in  which  were  preserved  that  remnant  of  the 
ancient  Malayan  fauna  that  now  constitutes  one  of  its  most 
striking  and  anomalous  features.  The  Philippine  area  would 
next  be  separated,  and  perhaps  be  almost  wholly  submerged  ;  or 
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broken  up  into  many  small  volcanic  islets  in  which  a  limited 
number  of  Malayan  types  alone  survived.  Such  a  condition  of 
things  will  account  for  the  very  small  variety  of  mammalia  com- 
pared with  the  tolerably  numerous  genera  of  birds,  that  now 
characterise  its  fauna ;  while  both  here  and  in  Celebes  we  find 
some  of  the  old  Malayan  types  preserved,  which,  in  the  extended 
area  of  the  Sunda  Isles  have  been  replaced  by  more  dominant 
forms. 

The  next  important  change  would  be  the  separation  of  Java ; 
and  here  also  no  doubt  a  considerable  submergence  occurred, 
rendering  the  island  an  unsuitable  habitation  for  the  various 
Malay  types  whose  absence  forms  one  of  its  conspicuous  features. 
It  has  since  remained  permanently  separated  from  the  other 
islands,  and  has  no  doubt  developed  some  peculiar  species,  while 
it  may  have  preserved  some  ancient  forms  which  in  the  larger 
area  have  become  changed.  From  the  fact  that  a  number  of  its 
species  are  confined  either  to  the  western  or  the  eastern  half  of 
the  island,  it  is  probable  that  it  long  continued  as  two  islands, 
which  have  become  united  at  a  comparatively  recent  period. 
It  has  also  been  subjected  to  the  immigration  of  Indo-Chinese 
forms,  as  already  referred  to  in  the  earlier  part  of  this  sketch. 

We  have  thus  shown  how  the  main  zoological  features  of  the 
several  sub-divisions  of  the  Malayan  sub-region  may  be 
accounted  for,  by  means  of  a  series  of  suppositions  as  to  past 
changes  which,  though  for  the  most  part  purely  hypothetical, 
are  alwavs  in  accordance  with  what  we  know  both  of  the 
physical  geography  and  the  zoology  of  the  districts  in  question 
and  those  which  surround  them.  It  may  also  be  remarked,  that 
we  know,  with  a  degree  of  certainty  which  may  be  called  absolute, 
that  alternate  elevation  and  subsidence  is  the  normal  state  of 
things  all  over  the  globe ;  that  it  was  the  rule  in  the  earliest 
geological  epochs,  and  that  it  has  continued  down  to  the 
histori3al  era.  "We  know  too,  that  the  amount  of  elevation  and 
subsidence  that  can  be  proved  to  have  occurred  again  and  again 
in  the  same  area,  is  often  much  greater  than  is  required  for  the 
changes  here  speculated  on, — while  the  time  required  for  such 
changes  is  certainly  less  than  that  necessitated  by  the  changes 
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of  specific  and  generic  forms  which  have  coincided  with,  and  been 
to  a  large  extent  dependent  on  them.  We  have,  therefore,  true 
causes  at  work,  and  our  only  suppositions  have  been  as  to  how 
those  causes  could  have  brought  about  the  results  which  we 
see ;  and  however  complex  and  unlikely  some  of  the  supposed 
changes  may  seem  to  the  reader,  the  geologist  who  has  made  a 
study  of  such  changes,  as  recorded  in  the  crust  of  the  earth, 
will  not  only  admit  them  to  be  probable,  but  will  be  inclined 
to  believe  that  they  have  really  been  far  more  complex  and 
more  unexpected  than  any  supposition  we  can  make  about 
them. 

There  is  one  other  external  relation  of  the  Malayan  fauna 
about  which  it  may  be  necessary  to  say  a  few  words.  I  have 
supposed  the  greatest  westward  extension  of  the  Malayan  area 
to  be  indicated  by  the  Maldive  islands,  but  some  naturalists 
would  extend  it  to  include  Madagascar  in  order  to  account  for 
the  range  of  the  Lemuridse.  Such  an  extension  would,  however, 
render  it  difficult  to  explain  the  very  small  amount  of  corre- 
spondence with  a  pervading  diversity,  between  the  Malayan  and 
Malagasy  faunas.  It  seems  more  reasonable  to  suppose  an 
approximation  of  the  two  areas,  without  actual  union  having 
ever  occurred.  This  approximation  would  have  allowed  the 
interchange  of  certain  genera  of  birds,  which  are  common  to 
the  Oriental  Region  and  the  Mascarene  islands,  but  it  would 
have  been  too  recent  to  account  for  the  diffusion  of  the  lemurs, 
which  belong  to  distinct  genera  and  even  distinct  families.  This 
probably  dates  back  to  a  much  earlier  period,  when  the  lemurine 
type  had  a  wide  range  over  the  northern  hemisphere.  Sub- 
jected to  the  competition  of  higher  forms,  these  imperfectly 
developed  groups  have  mostly  died  out,  except  a  few  isolated 
examples,  chiefly  found  in  islands,  and  a  few  groups  in  Africa. 

In  our  discussion  of  the  origin  of  the  Ethiopian  fauna,  we 
have  supposed  that  a  close  connection  once  existed  between 
Madagascar  and  Ceylon.  This  was  during  a  very  early  tertiary 
epoch  ;  and  if,  long  after  it  had  ceased  and  the  fauna  of  Ceylon 
and  South  India  had  assumed  somewhat  more  of  their  present 
character,  we  suppose  the  approximation  or  union  of  Ceylon 
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and  Malaya  to  have  taken  place,  we  shall  perhaps  be  able  to 
account  for  most  of  the  special  affinities  they  present,  with  the 
least  amount  of  simultaneous  elevation  of  the  ocean  bed ;  which 
it  must  always  be  remembered,  requires  a  corresponding  de- 
pression elsewhere  to  balance  it. 

Concluding  Remarks  on  tlie  Oriental  Region. — We  have  already 
so  fully  discussed  the  internal  and  external  relations  of  the 
several  sub-regions,  that  little  more  need  be  said.  The  rich  and 
varied  fauna  which  inhabited  Europe  at  the  dawn  of  the  ter- 
tiary period, — as  shown  by  the  abundant  remains  of  mammalia 
wherever  suitable  deposits  of  Eocene  age  have  been  discovered, — 
proves,  that  an  extensive  Palaearctic  continent  then  existed  ; 
and  the  character  of  the  flora  and  fauna  of  the  Eocene  deposits 
is  so  completely  tropical,  that  we  may  be  sure  there  was  then  no 
barrier  of  climate  between  it  and  the  Oriental  region.  At  that 
early  period  the  northern  plains  of  Asia  were  probably  under 
water,  while  the  great  Thibetan  plateau  and  the  Himalayan  range, 
had  not  risen  to  more  than  a  moderate  height,  and  would  have 
supported  a  luxuriant  sub-tropical  flora  and  fauna.  The  Upper 
Miocene  deposits  of  northern  and  central  India,  and  Burmah, 
agree  in  their  mammalian  remains  with  those  of  central  and 
southern  Europe,  while  closely  allied  forms  of  elephant,  hycena, 
tapir,  rhinoceros,  and  Chalicotherium  have  occurred  in  North 
China;  leading  us  to  conclude  that  one  great  fauna  then 
extended  over  much  of  the  Oriental  and  Palsearctic  regions. 
Perim  island  at  the  mouth  of  the  Red  Sea,  where  similar 
remains  are  found,  probably  shows  the  southern  boundary  of 
this  part  of  the  old  Palamrctic  region  in  the  Miocene  period. 
Towards  the  equator  there  would,  of  course,  be  some  peculiar 
groups ;  but  we  can  hardly  doubt,  that,  in  that  wonderful  time 
when  even  the  lands  that  stretched  out  furthest  towards  the 
pole,  supported  a  luxuriant  forest  vegetation,  substantially  one 
fauna  ranged  over  the  whole  of  the  great  eastern  continent  of  the 
northern  hemisphere.  During  the  Pliocene  period,  however,  a 
progressive  change  went  on  which  resulted  in  the  complete 
differentiation  of  the  Oriental  and  Pahnearctic  faunas.  The 
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causes  of  this  change  were  of  two  kinds.  There  was  a  great 
geographical  and  physical  revolution  effected  by  the  elevation 
of  the  Himalayas  and  the  Thibetan  plateau,  and,  probably  at 
the  same  time,  the  northward  extension  of  the  great  Siberian 
plains.  This  alone  would  produce  an  enormous  change  of 
climate  in  all  the  extra-tropical  part  of  Asia,  and  inevitably 
lead  to  a  segregation  of  the  old  fauna  into  tropical  and  tem- 
perate, and  a  modification  of  the  latter  so  as  to  enable  it  to 
support  a  climate  far  more  severe  than  it  had  previously  known. 
But  it  is  almost  certain  that,  concurrently  with  this,  there  was 
a  change  going  on  of  a  cosmical  nature,  leading  to  an  alteration 
of  the  climate  of  the  northern  hemisphere  from  equable  to 
extreme,  and  culminating  in  that  period  of  excessive  cold  which 
drove  the  last  remnants  of  the  old  sub-tropical  fauna  beyond 
the  limits  of  the  Palaearctic  region.  From  that  time,  the  Oriental 
and  the  Ethiopian  regions  alone  contained  the  descendants  of  many 
of  the  most  remarkable  types  which  had  previously  flourished 
over  all  Europe  and  Asia ;  but  the  early  history  of  these  two 
regions,  and  the  peculiar  equatorial  types  developed  in  each, 
sufficiently  separate  them,  as  we  have  already  shown.  The 
Malayan  sub-region  is  that  in  which  characteristic  Oriental 
types  are  now  best  developed,  and  where  the  fundamental  con- 
trast of  the  Oriental,  as  compared  with  the  Ethiopian  and 
Palaearctic  regions,  is  most  distinctly  visible. 
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TABLES  OF  DISTRIBUTION. 

In  constructing  these  tables,  showing  the  distribution  of 
various  classes  of  animals  in  the  Oriental  region,  the  following 
sources  of  information  have  been  chiefly  relied  on,  in  addition 
to  the  general  treatises,  monographs,  catalogues,  &c,  used  for 
the  compilation  of  the  Fourth  Part  of  this  work. 

Mammalia. — Jerdon's  Indian  Mammalia  ;  Kelaart's  Fauna  of 
Ceylon;  Horsfield  and  Moore's  Catalogue  of  the  East  India 
Museum;  Swinhoe's  Catalogue  of  Chinese  Mammalia;  S. 
Miiller's  Zoology  of  the  Indian  Archipelago ;  Dr.  J.  E.  Gray's 
list  of  Mammalia  of  the  Malay  Archipelago  (Voyage  of  Sama- 
rang);  and  papers  by  Anderson,  Blyth,  Cantor,  Gray,  Peters, 
Swinhoe,  &c. 

Birds. — Jerdon's  Birds  of  India ;  Horsfield  and  Moore's  Cata- 
logue ;  Holdsworth's  list  of  Ceylon  Birds ;  Schlegel's  Catalogue 
of  the  Leyden  Museum ;  Swinhoe  on  the  Birds  of  China,  For- 
mosa, and  Hainan ;  Salvadori  on  the  Birds  of  Borneo ;  Lord 
Walden  on  the  Birds  of  the  Philippine  Islands;  and  papers 
by  Blyth,  Blanford,  Elwes,  Elliot,  Stoliczka,  Sclater,  Sharpe, 
Swinhoe,  Verreaux,  and  Lord  Walden. 

Reptiles. — Gunther's  Reptiles  of  British  India;  papers  by 
same  author,  and  by  Dr.  Stoliczka. 
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TABLE  I. 

FAMILIES  OF  ANIMALS  INHABITING  THE  ORIENTAL  REGION. 

Explanation. 

Names  in  italics  show  families  peculiar  to  the  region. 
Numbers  correspond  with  those  in  Part  I V. 

Names  enclosed  thus  (  )  barely  enter  the  region,  and  are  not  considered  really  to 

belong  to  it. 


Order  and  Family. 


Sub- regions. 


II 

S3* 


V  ! ar  c  ■ 
*    '  -  U  |  -  y. 


Range  beyond  the  Region. 


MAMMALIA. 

Primates. 

1.  Simiidse  

2.  Semnopithecida* 

8.  Cynopithecida; 

6.  Lemurida; 

7.  TarriicUz  

CHIROrTERA. 

9.  Pteropidas 

11.  Rhinolophidse 

12.  Vespertdionida: 

13.  Noctilionidaj... 

Insrctivora. 

14.  GaUopithecidce 

16.  Tupaiidte 

17.  Ennaceidas  ... 

21.  Talpidaj  

22.  Soncidfe  


Carnivora. 
23.  Felida?  ... 
25.  Viverrida? 

27.  Hyafnidae 

28.  Canidm  ... 

29.  Mustelidae 
31.  iEluridas... 
82.  Ursidas  ... 

Cetacea. 

Sirrnia. 
42.  Manatidas 

Unoulata. 
3.  (Squids)... 


W.  Africa 

Tropical  Africa 

All  Africa,  8.  Pahearctic 

Ethiopian 

Celebes 


Ethiopian,  Australian 
The  Eastern 
Cosmopolite 
Tropical  regie 


Palajarctic,  8.  Africa 
Palamrctie,  Nearctic 
Pahearctic,  Ethiopian,  N.  America 


All  regions  but  Australian 
Ethiopian,  8.  Pahearctic 
Ethiopian,  8.  Palrearctic 
All  regions  but  Australian  [?] 
All  regions  but  Australian 
Pala;arctic 

Pahearctic,  Nearctic,  Chili 
Oceanic 


Ethiopian,  N.  Pacific 
Palaearctic,  Ethiopian 
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Hub- region*. 


Order  and  Family. 


41.  Tapiridae... 

45.  Rinocerotidae  ... 

47.  Suid*   

49.  Tragulid*  ... 

50.  Cervidae  

52.  Bovidae 

53.  Elephantidae  ... 

Rodentia. 

55.  Muridae   

56.  Spalacidte 

61.  Sciuridae  

67.  Hystricidas 
70.  Leporidn 

Edentata. 
72.  Manididsa  ... 

BIRDS. 
Passe  res. 

1.  Turdidae  

2.  Sylviidae  

3.  Timaliidae 
Panuridae 

Ciaclidaa  

Troglodytidas... 
Certhiidffi  ... 
Rittidte  ... 

Parida?   

Liotrichidct  ... 
rhyllornithida 
Pycnonotida? ... 
Oriolidrc  


1  j 

i  pm  * 


^  a  d  '  •  - 
"        ->  I  s 


4. 

5. 

6. 
•  8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
23. 
24. 
30. 
33. 
34. 
35. 
36. 
37. 
38. 
43. 
47. 


Campephagidrc 
Dicruridaj 
Muscicapidae  ... 
Pachycephalidae 
Laniidae  ...  ... 

Corridas  

Nectariniidae  ... 

Dicseidae  

Hirundinidae  ... 
Fringillidae  ... 
Ploceidie 
Sturnidae 
Artamidae 
Alaudidae 
Motacillida?  ... 
EuryUrmidcc  ... 
Pittida;   


Range  beyond  the  Region. 


Neotropical 
Ethiopian 

Palasarctic,  Ethiopian,  Neotropical 
W.  Africa 

All  regions  but  Ethiopian  and  Australian 
AH  regions  but  Australian  and  Neotropical 
Ethiopian 


Cosmopolite,  excl.  Oceania 
Palosarctic,  Ethiopian 
AH  regions  but  Australian 
S.  Palaearctic,  Ethiopian 
All  regions  but  Australian 


Ethiopian 


Almost  Cosmopolite 
Almost  Cosmopolite 
Ethiopian,  Australian 

Palaearctic 

Not  Ethiopian  or  Australian 
Amnrican  and  Palaearctic 
Palaearctic,  Nearctic,  Australian 
Palaearctic,  Nearctic,  Australian,  Madagascar 
The  Eastern  Hemisphere  and  North  America 


Ethiopian,  Moluccas 
The  Eastern  Hemisphere 
Ethiopian,  Australian 
Ethiopian,  Australian 
The  Eastern  Hemisphere 
Australian 

The  Eastern  Hemisphere  and  North 
Cosmopolite 
Ethiopian,  Australian 
Ethiopian,  Australian' 
Cosmopolite 

All  regions  but  Australian 
Ethiopian,  Australian 
The  Eastern  Hemisphere 
Australian 

All  regions  but  Neotropical 
Cosmopolite 


—    —  |  Ethiopian,  Australian 


Digitized  by  Google 


CHAP.  III.] 


THE  ORIENTAL  REGION. 


307 


Sub-region*. 

Order  uml  Family 

&  j 

-3  C 

£3 

d  I 

3 

35 

Rjwkc  l>eyon<i  the  Region. 

Pharij;. 

 ; 

51.  Pieide  

52.  Yungida? 

53.  Indieatoridse 

54.  Megahemidie 
58.  Cuculidre  ... 
•!2.  Coraciidae 

♦i3.  Meropida- 
r>6.  Troy.mii la-  ... 

fi7      A  l^i'ilitiiil  i' 

68.  Bucerotidte  ... 

69.  Upupidn 

71.  Potlargidae  ... 
73.  Caprimulgida- 

/■I.   ^  y  pseilUie 

— 

— 

— 

— 

1       1   1   1   1   1   1   1   1   1   1   1  1 

1       1   1    1    1    1   1   1    1       1   1  1 

All  regions  bat  Australian 

Pal.x-arctic 
Ethiopian 

Ethiopian,  Neotropical 
<  'osniopolite 
Ethiopian.  Australian 
Ethiopian,  Australian 
Neotropical,  Ethiopian 

i     . . ^  m  a  . Ill  .lit.'. 

1   OS  M  Mil  "  M  1 11* 

Ethiopian,  Austro- Malayan 

Ethiopian,  S.  Pahearctic 

Australian 

Cosmopolite 

Cosroopol  itc 

PsITTACI. 

76.  (CacatuidiE)  ... 
78.  I'al.toriiithi.In' 

Australian 

Ethiopian,  Austro-Malayan 

CoLlMB.t. 

oi.  v. oiuniuiuue  ... 

(  '/.uliKil 1  itn 

I  O&uiopoilu* 

Oai.mn.c. 

86.  Pteroclidjc  ... 

87.  Tetraonidie  ... 

88.  Phasianidae 

89.  Turnicidae  ... 

90.  Mega  pod  iida? 

Ethiopian,  Pahearctic 

Eastern  Hemisphere  and  North  America 

Ethiopian,  Paliearctic,  North  America 

Ethiopian,  Australian,  S.  Pahearctic 

Australian 

Aivn-iTRRs. 

94.  Vulturidm 
9fi.  Falt-oniiliv 

97.  Pandionida?  ... 

98.  Strigid*  

1  1  1  1 

All  regions  but  Australian 

( 'osniopolite 
Cosmopolite 
Cosmopolite 

Orally. 

99.  Rallid* 
100.  Seolopacidie... 

103.  Parridae  

104.  Olareolidse  ... 

105.  Chamdriidte... 

lotf.  Otididae  

107.  Gruidse  

113.  Ardeidw 

114.  PUUleidflB  ... 

115.  Ciconiidae 

1 1 7.  Phamicoptcrid.r 

1  1  1  1  1  1  I  1  1  1  1 

1  11   1   1   1   1   1   1   1  1 

l  i  I  l  l  1  l  l  1  I 

III           1    1    1    1  1 

Cosmopolite 
<  'osniopolite 

Tropical  regions 

Eastern  Hemisphere 

Cosmopolite 

Eastern  Hemisphere 

All  regions  but  Neotropica 

Cosmopolite 

Almost  Cosmopolite 

Almost  Cosmopolite 

Ethiopian,  Neotropical,  S.  Palaearctic 
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Order  and  Family. 


Sub- region*. 


5 1 

s  • 


V 

s 


AXSKRM. 

118.  Anatidw 

lilt.  Laridae  ... 

120.  ProoelUriida 

121.  Pelecanidie 
124.  Podicipidaj 

REPTILIA. 

OrHIPIA. 

1.  Typhlcmida  .. 

2.  TortriddiK  

3.  XtnoptUiil<c  .. 

4.  UropetHdet 

5.  C'alamariidro  .. 

6.  Oligodontida; .. 

7.  Colubridsc 

8.  Homalopsida? . . 

9.  PsammophidHe 

11.  Dendropnidie.. 

12.  Dryionhidie  .. 
18.  Dipsauidaj 

14.  Scytalida; 

15.  Lycodoutidse  .. 

16.  Amblyeephalida 

17.  Pythonidre 

18.  Erycidrc  ...  . 

19.  Acrochordida : . 

20.  Elapidn?  ...  . 

23.  Hvarophidaj  . 

24.  Crotalidaj 

25.  Viperidac 

Lacertiua. 


:  i 

H 


SI 

35 


30. 
33. 
34. 
45. 
48. 
49. 
51. 


Varanida: 
taicertidaj 
Zonurida; 
Sciucida* ... 
Acontiadsc 
Geckotidas 
Agamidie 


52.  Chanuvlcouidro 

Crocomlia. 

54.  Gavialida? 

55.  Crocodilida;  ... 

Chklonia. 

57.  Testudinid*  ... 

59.  Trionychidae  ... 

60.  CheloniuUe  ... 


Kange  beyond  tlie 


( kmnopolito 

Cosmopolite 
Cosmopolite 
( 'oemopolite 
Cosmopolite 


All  regions  but  Xearctic 
Austro-Malaya,  S.  America 
Celebes 

All  the  warmer  regions 

S.  America,  Japan 

A  lino* t  Cosmopolite 

All  the  regions 

Ethiopian,  S.  Palirarctie 

Ethiopian,  Australian,  Neotropical 

Ethiopian,  Neotropical 

Ethiopian,  Australian,  Neotropical 

Tropical  America 

Ethiopian 

Neotropical 

The  tropical  region",  and  California 
Ethiopian,  S.  Palaiarctic 

Tropical  regions,  Ja|«n,  S.  Carolina 
Australian,  Panama,  Madagascar 
America,  E.  Pahearctic 
Ethiopian,  Palicarctic 


Africa,  Australia 
The  Eastern  Hemisphere 
America,  S.  Europe,  Ethiopian 
Almost  Cosmopolite 
Ethiopian,  Moluccas 
Almost  Cosmopolite 
The  Eastern  Hemisphere 
Ethiopian 


N.  Australia 

Ethiopian,  Neotropical,  N.  Australia 


All  continents  but  Australia 
Japan,  E.  of  N.  America,  Africa 
Marine 
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Order  and  Family. 


AMPHIBIA. 

PsEUDOPHIDIA. 

1.  Ca'cilin«laj 

Urodela. 

6.  Salamandrid«e 

Axoura. 

7.  Phryniscida:  .. 
9.  Bufoniihe 

11.  Engystomida?... 

16.  Hylida-   

17.  Polypedatidai... 

18.  Ranidae   

19.  Discoglossida: 

* 

FISHES. 

(FRESHWATER). 

A  <  'A NTHOPTERY G 1 1 

3.  Percidffi  

12.  Scienidse 
33.  Nandida? 

35.  I*a1>yrinthici  ... 

36.  Lucioocphalidcc 
39.  Ophiocephalida- 
48.  Mastaambcluia: 
62.  Chromid*  ... 

Physostomi. 

59.  Silurida;  

73.  t'yprinodontida- 
75.  Cyprinidse 
78.  Osteoglossida?... 
82.  Notopteridai  ... 
85.  Synibrancbida? 

INSECTS. 

LEPIDOPTERA 

(PART). 
Diurni 
(Butterflies.) 

1.  Danaidre ...  ... 

2.  Satyridfe  

3.  Elyraniidaj  ... 

4.  Morphida?  ... 

6.  Acra-ida'  

8.  Nymphalida>  . 


Sub-rejjiona. 


»-c  a  si 


beyond  the  Region. 


Ethiopian,  Neotropical 


North  temperate  zone 


Ethiopian,  Australian,  Neotropical 
All  continent*  but  Australia 
All  regions  hut  Palrearctic 
All  regions  but  Ethiopian 
Neotropical  and  all  other  regions 
Almost  Cosmopolite 
All  regions  but  Nearctic 


All  regions  but  Australian 
All  regions  but  Australian 
1  Neotropical 
S.  Africa,  Moluccas 


Ethiopian,  Neotropical 


All  warm  regions 

S.  Palwarctic,  Ethiopian,  American 
Not  in  S.  America  and  Australia 
All  tropical  regions 
W.  Africa 

Australian  (?  Marine)  Neotropical 


All  warm  regions  and  to  Canada 

Cosmopolite 

Ethiopian,  Moluccas 

Neotropical,  Moluccas,  and  Polynesia 

All  tropical  regions 

<  'osmopolite 

II  B 
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oi-ler  and  Family. 


t».  Liliytbeiiliv 

10.  Nemeubeidie 

13.  Lycppnidii' 

14.  Herida- 

15.  Papilionidit- 
Ui.  Heaperid* 


4  = 
= ' 


41 


S5 


K«nge  beyond  the  Region. 


—    —  !  —  j  Absent  from  Australia 


17. 
19. 

20. 
22. 
23. 


SraiKOiSEA. 

Zyg.i'uiJa' 
Agaristida* 
Uraniida 
^Egi'dida* 
Sphingid.i' 


IIUIU  .'lUMIllllH 

Not  in  Australia  or  Nearetic  regions 

<  'osmopolih' 

C«Jsmo|*olitc 

Cosmopolite 

Cosmopolite 


Cosmopolite 
Australian,  Ktbiopiau 
All  tropiral  regions 
Absent  from  Australia 
Cosmopolite 
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OBXERA   OF  TERRESTRIAL  MAMMALIA  AM>  IS  If!  US  I  Ml  A  HI  TLX'; 

THE  ORIENTAL  RE'iWX. 

Explanation. 

Names  in  italics  show  genera  peculiar  t<>  the  region. 

Names  iuelosed  thus  (...)  show  genera  which  just  enter  the  region,  hut  are  not  considere  1 
Genera" 


iroperly  to  belong  to  it 

t-ra  truly  belonging  to  the  region  are  numbered  consecutively. 


Order.  Family,  and 

UeliUS. 


PRIMATES. 

1.  Si  in  in   

2.  IfylobeUe*  

3.  SitUHMfftt 

8XMK0PITI1RCI1>.K. 

4.  Presbtjtes  

Cynoimthf.i  ip.f.. 

5.  Martini.*  

6.  Vynaptihrem  .. 

[Sub-Order) 
LBMUROIDEA. 

LEMt'RIDj;. 

7.  Nijctkfhus 

8.  Lvris   

Tarsiida, 

9.  Tarsius  

CHIROPTERA. 
Ptsrofida 

10.  Pteropus 

11.  Xautharpyia  ... 

12.  Cynopterus 

13.  Mftftrrojts  

14.  Macroglossux  ... 

15.  Harpyia   

RiiiNoi.oritm.t. 

1»J.  Aquia*   


28 


22 
1 


MA  MM  ALIA. 

Ranye  within  the  R»'j<ion. 


Reap  beyond  the  RtcUm, 


6 
1 

3 
1 
1 
1 


Romeo  and  Sumatra 
Sylhet  to  Java  ami  S.  China 
Malacca  and  Sumatra 


Simla  to  Ann  an  and  E.  Thibet, 
Ceylon,  and  Java 


The  whole  region 
Philippines 


Moupin,  Pahvantic  [*\ 


S.  Paliearrtic 
Celebee 


E.  Rcngal  to  Java,  and  S.  (  hina 
t  Vvlon  and  S.  India 


Sumatra  and  Rorneo 


The  whole  region 
The  whole  region 

The  whole  region 
Sumatra 

Java,  Romeo,  Philippines 
Philippines 


;  N.  <  'elehcs 

I 


Nepal  to  Java 


Tropics  of  E.  Hemisp. 
Austro-Malaya,  Ethiop., 

S.  Palmare  "tie 
Tropical  Africa 

Austro-Malaya 
Austro-Malaya 


IS  B  2 
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Older,  Family, 
Ot'htis. 


17.  Phxjllolis  

18.  Rhinolophus  .. 

19.  Hipposideros  .. 

20.  Phyllorbina  ... 

21.  Ascllia   

22.  Pctalia   

23.  Culi}is   

24.  Jihinvpoma  ... 

25.  Megadonna 

20.  Nycteris  

V  ESPEU  TI  LION  ID.E. 

2".  Scotophilus 

28.  VesptTlilio 

29.  Keriovula  

30.  Tri/atihu 

31.  Xorfulina 

32.  Miniopteris 

33.  Marina   

34.  Nyctieejus 

85.  Harpiocvphalus 

36.  Taphozous 

37.  Myotis   

38.  Plecotus  

39.  Barbastellus  ... 

40.  Nyctoi)hilus  ... 

Noctimonid.k. 

41.  Chinnnrlfs 

42.  Nyctinomus  ... 

IXSECTIVORA. 
Galeopitiiecid.e. 

43.  Galeopithfcus  ... 

TlTPAUD.B. 

44.  Tujtaia   

45.  Jfirfoinv*  

46.  Ptilocerus  

KaiNACEIDJi. 

47.  Erinaceus  

48.  Oijmnura  

Talpidjs. 

49.  Talpa   

Soricidjb. 

50.  Sorex   


x 

1 

10 
8 
4 


Range  within  the  Region. 


Philippines 
The  whole  region 
The  whole  region 
Indo-Malay  subregion 


1  I  Java,  Sumatra 
1  Java 

1    India  (Bengal) 

1  All  India 

2  |  The  whole  region 
Java 


10    The  whole  region 
1 2    The  whole  region 
8    The  whole  region 

2  I  ndo- Malaya 

8  j  Nepal  to  Philippines 

3  Java,  Philippines,  and  China 

2  Himalayas  to  JaVa 
8  |  All  India 

Java  and  Philippines 
The  whole  region 

3  j  Himalayas 
1  I  I'arjecling 
1  '  Himalayas 
1  i  Mussoorie 


2 
23 


Lido-Malaya,  Siam 
The  whole  region 


Indo-Malay    and  Philippines, 
exd.  Java 

and  E.  of  India  to  Borneo 
Tenasserim  to  Java  and  Borneo 
Borneo 


2  j  Hindostan  and  Formosa 
1    Malacca,  Sumatra,  Borneo 


Range  beyond  the  Region. 


Himalayas  to  Assam,  k  Formosa 
The  whole  re: 


Warmer  parts  of  E.  Hem. 
Austro-Malaya 
Austro-Malaya,  Tropical 

Africa 
Araboyna,  Egypt 


Egypt,  Palestine 
Ternate,  N.  " 
Ethiopian 


Austral.,  Nearc.,  Neotrop. 

t'osmojwlite 

S  Africa,  N.  China 

? 

S.  Africa,  S.  Pahearctic, 
Australian 
f 

Trop.  Africa,  Temp.  Amer. 

Ethiop.,Aiistro-Malayan, 
Neotropical 

Timor,  S.  Pahearctic 

Europe 

Australian 


Madagascar,  America 


PaL-earctio,  S.  Africa 


Palamrctic 


All  regions  but  Austral, 
aud  S.  America 
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Oni<r,  Family,  and 


CARNIVORA. 
KELIDiK. 

51.  Felis  

(Lyiix  ... 

52.  Cynadurus 

VlVERRIDJB. 

58.  Viverra  ... 

54.  Viverricula 

55.  Prionodon 

66.  Hemigalta 

67.  Arclilis  ... 

58.  Paradoxurus 

59.  Paguma  ... 

60.  A  rctogale  . . . 

61.  Cynogafo ... 

62.  Herpestes... 

63.  Calogale  ... 

64.  Cnliclis  ... 

65.  L'nxi 

66.  T(vniogale 

67.  OnychnguU 

Hyjenidjb. 
68-  Hytena 

Canidj:. 

69.  Canis  

70.  Cumt 

71.  Vuli»ca  .. 

(Nycte  rentes 

MrsTKUD.K. 

72.  Martes  ... 

73.  Mustela  ... 

74.  Gijmnojms 

75.  Baramjia 

76.  Lutra 

77.  Aonyx  ... 

78.  Arclonifx ... 
(Meles  ... 

79.  Mf/daus  ... 

80.  Mcllivora... 

81.  Bclictvt  ... 

82.  iElurus  ... 

Ursid*. 

83.  Ursus 

84.  Helarctos.. 

85.  Mclursm  . . . 


6  5 

23 


20 
1 
1 


- 

■1 
2 
1 

8 
3 
1 

1 
7 
4 
1 
1 
1 
1 


- 

3 

A 


2 
1 
1 


Range  within  the  Itegiuti. 


The  whole  region 
Central  India) 
S.  and  W.  India 


The  whole  region 


India  to  China  and  Java 

Nepal  to  Borneo  and  Java 
M  alacca  and  Borneo 
Nepal  to  Sumatra  and  Java 
The  whole  region 
NejMil  to  Malaya  and  China 
Tenasserim  and  Malaya 
Borneo 

The  whole  reg.,  exel.  Philippines 
India  to  Cumbodjia 
Ceylon  ? 
N.  India 
Central  India 
Ceylon 


Hindostan,  open  country 


All  India 
India  to  Java 
All  India 

China) 


India,  Ceylon,  Java,  nnd  China 
Himalayas  to  Bhotau  and  China 
Nepal  to  Borneo 
Sumatra 

The  whole  region 
N.  India,  Malaya 
Nepal  to  Aracan 
S.  China) 
Sumatra,  Java 
Hindos  tan 

Nepal,  Formosa,  China  4  Java 


E.  Himalayas  to  E.  Thibet 


ll.mgc  beyond  tbe  Roglon. 


Himalayas  to  China 
Indo-Malaya 
|  Ganges  to  Ceylon 


All  regions  but  Austral. 
Pahcarctic,  Ethiopian 
S.  Bala-arctie,  Eth  lopian 


Ethiopian,  Moluccas 


Ke  Islands  (?  introduced) 


S.  Paloearctie,  Ethiopian 
Ethiopian 


3  Taiwan-tie,  Ethiopian 


Almost  Cosmopolite 

All  Continents  but  S. 

America  and  Australia 
Japan  and  Amoorland 


Paheaivtic,  Nean  tic 
Paheare  , Ethiop, Neare. 


Palaearetio 
W.  and  S. 


Africa 


Palwarctic  genus 
Ethiopian 

l'almarctic  T 
Pahcarctic,  Ncarctic 
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UnkHT,  Family,  and 
Genua. 


CETACEA. 
Delpuikida 

86.  Platmuslo 

BIRENIA. 
.Manatidjj. 

87.  Halicoro 

CNGl'LATA. 

Ta  I'll!  I  U.K.. 

88.  Tupirus  ...  , 

RllINoCKKOTlD.K. 

89.  Rhinoceros 

SlIDJt. 

90.  Sua  

TtUKfun.F- 

91.  TrmjvUis 

Ceiivid^. 

92.  (Vitus  ... 

93.  f'lrnilus.., 
(Moschua...  . 

Botiujb. 

94.  Bibot  ... 

9f>.  Ruhahis... 

9ft  Porta*   

97.  Gazella  

08.  Antifape  

99.  T'Jraccros  ... 

100.  NemorhcdtH 

101.  Caprs   

PROBOSCJDEA. 

El-F.I'H  ANTII>.F.. 

102.  Elephas  

RODEKTIA. 

H'3.  Mih   

1 1  •  *  -  Ai'itntlioinya  ... 

1<5.  P/ifm>»ii/s  ... 

loti,  I'l.iOu-inthotnys 

1<>7.  Merionea 

1"*<.  SjKtlai-itiHys  ... 
100.  Arvicola 


15 
4 
1 


Range  within  the  Region. 


Ringe  Wyond  Uic  Region. 


'2    Ganges  to  India 


Coasts  of  W.  India,  Ceylon,  and 
Indo-Mulaya 


Malay  IVn .,  Sumatra,  Borneo 


Nepal  to  Bengal,  Siam,  &  Java 
The  whole  region 


India  and  Ceylon  to  Cainlxnija 
find  Java 


K.  Africa,  N.  Australia 


Neotropical 


Ethiopian 


Pahcare. ,  A ustro- Malaya 


The  whole  region 
The  whole  region 
Himalayan  above  8,000  foe  tp 


3    India  to  Burtnah,  Formosa,  ami 
Java 

N.  and  N.  Central  India 
1  1  Peninsula  of  India 
1  |  Deserts  and  plains  of  India 
1  I  Open  country  of  India 
°    Hillv  districts  all  over  India 


E.  Himalayas  and  Sumatra 
Neilgherries 


Palaearc.,  Amor:,  Moluc. 
Central  Asia,  Pahearctic 


Kthiopian,  S.  Pahearctic 
Pahearctic  desert!. 


N.  China  and  Japan 
Pahearctic,  Nearctic 


I 


1    India  to  Siam,  Sumatra  A  Borneo  Ktliiopian 


50  The  whole  region 

1  India 

1  Philippines 

1  S.  W.  India 

2  '  India  and  Ceylon 

1  India 

2  ,  Himalayas 


The  E.  Hemisphere 
Ethiopian,  Australian 


Pahearctic,  Ethiopian 
Pahearctic,  Nearctic 
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Order,  Family,  ami 

Genus, 


SrAI-ACID.B. 

no. 


SCII'KIDJJ. 

111.  Sciurus  ... 

112.  Sciuropterus 

113.  Ptcromya 

(Arctomys 

"  II  vsi  nuiD.fi 
11*.  Hystrix...  . 

115.  Athorura 

116.  Acanthivn 

\ 

117.  Lepus  y  .. 
ENDrfjfTATA. 


M  A.NID1D.E. 

118.  Mania 


\ 


...       •  •  ■ 


3 

50 
9 
9 
2 

3 

2 
2 


Range  within  the  Region. 


Xt-jml  to  Canton,  Malacca  and 
Sumatra 

The  whole  region 

India,   and   Ceylou    to  Java, 

Formosa 
India  &  Ceylon  to  Borneo,  Java, 

Formosa 
W.  Himalayas  above  8,000  ft.) 


India  and  Ceylon,  to  Malacca  4 

S.  China 
India  to  Malaya 
Nepal  to  Borneo  and  Java 


India  and  Ceylon  to  S.  China  and 
Formosa 


Range  beyond  the  Region. 


Abyssinia 

Cosmo)).,  excl.  Austral. 

region 
N.  and  E.  Pakearctic 

Ja)»au 

Pala-arvtie  and  Neurotic 

S.  Pahearctic,  Ethiopian 
West  Africa 


All  regions  but  Austral. 


Nepal  to  Ceykyi,  S.  China  aud|  Ethiopian 
Java 


PASSEUES. 
Tukuid.e. 


1. 

Brochyptcryx  ... 

8 

2.  Oreociucla 

8 

8. 

Tnrdus   

26 

4. 

Ceocichla  

9 

5. 

Moutieola 

3 

6. 

Orocatrs  

2 

7. 

Zoothtra  

3 

STLVllDiB. 

8. 

QrtkoUnnm 

13 

9. 

Prinia  

11 

10. 

Drymn'ra 

13 

11. 

Cisticola  

♦i 

12. 

Su'tn   

s" 

13. 

Mcju/ums 

3 

14,  \  Acroct)thalu8  ... 

9 

(Dumeticola  . 

2 

Pahcarctio,  Australian 


Himalayas,  Ceylon  and  Java 
N.  W.  Himalayas  to  E.  Thibet 

Ceylon,  tturmah,  Malaya,  For-' 

in  otiit 

The  whole  region  Almost  Cosmo)M>lite 

India  &  Ceylon  to  Java,  Formosa  Celebes,  Ixuubock,  to  N. 

I  Australia 

The  whole  region  Paharctio,  Ethiopian, 


N.  W.  Himalayas,  and  India 
W.  Himalayas  to  Aracan,  Java 


M  oluceas 
Louibock,  Timor  I 


The  whole  region 
The  whole  reg.,  excl.  Philippines 
The  whole  reg.,  excl.  Philippines  Ethiopian 


The  whole  region 
Nepal  to  S.  C  hina  and  Formosa 
Central  India,  Java,  Philippines 
India  to  Ceylon,  8.  China,  ami 
Philippine  s 


Ethiopian  Australian 

Pakcara.Etkiop.,  Austral. 
A  Palrearctir  ganus 
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Onler,  Family,  and 
Ut'titin. 

V.  T. 

=  .= 

*  CJ 

li 

f. 

IS.  | 

Ixx-ustella 

4 

16.S 

Horites   

17. 

Phylloscopus  ... 

10 

(fierygono 

1 

(Hypidais 

1 

18. 

Abrornis  

26 

19. 

Keguloidea 

2 

(Kegulus  

1 

/(Sylvia   

•> 

WCurruca  

2 

(Cyanecula 

1 

20. 

Calliope   

2 

21. 

Rnticilla  

8 

22, 

Channnrrhomi.1 

1 

23.' 

Larvivorti 

10 

2 1. 

NtAodcla  

3 

25. 

7Yi  rsiger  

2 

(Grandala 

1 

26. 

Cojwychus 

6 

27. 

KiUacitwfa 

6 

28. 

Thamnobia  ... 

2 

< 

(DronioluRa 

1 

(Saxicola 

2 

29. 

Oreicola  ? 

1 

(Ccrcomela 

1 

30. 

Pratiucola 

5 

(Accentor 

2 

TlMAMID.K. 

81. 

Pomatorhinus... 

20 

32. 

Malacocercus  ... 

14 

S3. 

Chatarrhiea 

S 

34.  Laifixrdia 

3 

35.  Acanttopfilu  ... 

1 

36. 

Oarrulax 

i  22 

37. 

JaiUhocincla  .. 

8 

35.  Gampwrhifnchus 

1 

39.  Grauimatoptila 

* 

1 

40.  TrochalojitcroH 

22 

41. 

Actinodura  ... 

3 

42. 

PcUorneMiii  ... 

3 

43.  Ihimriia  

2 

44. 

Ti mafia   

10 

45. 

SiacJiyris  

6 

46.  l^jctAnrin   

3 

47. 

Mijronxi.1  

48.  Malaeepteron  ... 

1 

Nepal,  Hindostan,  8.  China 

Himalaya*,  Formosa 

All  India  and  Ceylon,  toCh'na 

Philippines 
Philippine  Islands) 
All  India,  ?  migrant) 
The  whole  leg.,  exel.  Philippines 
Himalayas  and  Central  India 
N.  W.  Himalayas  and  E.Thibetl 
India  and  Ceylon) 
India) 
India) 

Himalaya*  «nd  Central  India, 

Philippine  Island* 
Himalayas  to  China  and  Formosa 
Himalayas  to  llnnnah 
W.Himalayas  to  Ceylon,  Malacca 

and  C  hina 
Himalayas     to     Pegu,  Java 

Formosa 
Nepal  and  W.  Himalayas 
Nepal  and  E.  Thibet,  high) 
The  whole  region 
The  whole  region 
N.  W.    India,  Hindoatao,  and 

Ceylon 
N.  W.  India) 
N.  W.  India) 
Hurmah 

N.  W.  India,  a  desert  genua) 
The  whole  region 

Himalayas,  in  winter) 


The  whole  region 
All  India  to  Hurmah,  Philippines 
India,  Hurmah,  Philippines 
India  and  Cevlon 
Nepal 

The  whole  region 

Himalayas  to  E.  Thibet,  Sumatra, 

Formosa 
Nepal 
N.  India 

N.  W.  Himalayas,  India,  China, 

Formosa 
E.  Himalayas,  3,000  to  10,000 
India,  Ceylon,  Tunasscrim 
India  and  Ceylon 
Malacca  to  Java 

N.  W.  Himalayas  to  Chiua,  For- 
mosa, Snmatra 
Imlia,  Ceylon,  and  Pp.  Rnnuah 
Himalayas  to  liorneo  and  Java 
Malacca  to  Javi 


K«n«e  bejvad  tlu  Region. 


Pahearctic 

High  HimaL,  E.  Thibet 
PaTaearctic,  Ethiopian 

Australian  genus 
Paltearctic  genus 
Cashmere,  E.  Thibet 
Paltearctic 

Pahearctic  and  Nearctic 
Fakeaietk  genus 
Pahearctic  genus 
Pahearctic  genus 
Pahearctic 

Pahearctic,  Ethiopian 


Pahearctic  genus 


Ethiopian 

Ethiopian  genus 
Pahearctic  and  Ethiopian 
Timor 

N.  E.  Africa,  S.  W.  Asia 
Paltearctic,  Ethiopian, 

Celebes,  and  Timor 
Pahearctic  genus 


Australian 
Arabia,  Nubia 
Palestine,  Abyssinia 
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Order,  Family,  and 

Genua, 


49.  Alcippo  ... 

f>0.  Macron  us 

51.  Caeopttta ... 

52.  Trichastoma 

53.  Kopothera 

54.  Drymocataphus 

55.  Tunlimis 

56.  TrichixDS ... 

57.  Sfbia 

PaNIKIDJE. 

68.  Paradujrorti  is 

59.  Suthora  ... 

60.  Chknasims 

ClNCLIPJE. 

61.  Cinclus  ... 

62.  Eupetes  ... 

63.  Enicurus... 

64.  MtjiojihoHus 


Troclodytid^. 

65.  Trsia 

66.  Pnofjujija... 

67.  Troglodytes 

68.  llimatar  ... 

Cekthiid*. 

69.  Cert liia  ... 

70.  Sn/jHrrnis... 

71.  RhaMomis 
(Tichodroma 

SlTTlD.S. 

72.  Sitta  

73.  Datdrophila 

PAniPiK. 

74.  Parus 

75.  Mthtnochlora 

76.  Fsaltria  ... 

77.  jb'githalisiui 

78.  Sylviparu* 

79.  Cephalo})yius  .. 

Liotbichip^.. 

80.  Liothrix  .  .  .. 


16 
1 
5 
9 
5 
6 
4 
1 
6 


5 
2 


16 
2 
1 
6 
1 


The  whole  n  gion 
Malacca  to  Java 
Java,  Borneo,  Sumatra 
Nepal,  Mnlaeea  to  Java 
Malacca  to  Java 
Malacca  to  Java,  Ceylon 
Tenasserim,  Malacca 
Malacca,  Borneo 
N.W.Himalayas  to 
Fonrn 


Nepal  to  Araran  and  E.  Thibet, 

3,000-6,000  ft. 
Himalayas  to  E.  Thibet,  Chinr, 

Form 
Sikhim 


Himalayas,  China,  and  Formosi. 

Malacca  and  Sumatra 

N.  W.  Himalayas  (to  11,000  ft.) 

to  Java  and  West  China 
All  India  (to  9,000  ft.  in  N.  W. 

Himalayas)  S.  China,  Formosi , 

Java,  Sumatra 


2    Eastern  Himalayas 
6    N.  W.  Himilayas  to  E.  Thibet, 
Java 

V  j  Himalayas  to  E.  Thibet 
2  Darjecling 


2  Himalayas 
1    Central  India 
1 
I 


Philippine  Islands' 
Himalayas  in  winter) 


Himalayas  to  S.  India,  S.  Chim 
All  India  and  Ceylon  to  Pegu 
and  Java 


The  whole  region 
Nejial  to  Malacca  and  Sumatra 
West  Java 

W.  Himalayas  to  China 
W.  Himalayas  to  Centra  'ndia 

and  E.  Thibet 
N.  W.  Himalayas 


3    Nepal  to  S.  W.  China 


Range  beyond  the  R.-tfon. 


New  Guinea 

Celebes 
Timor 


N.  W.  China,  E.  Thibet 


Paln?arctic  and  Anient  an 
New  Guinea 


Turkestan 


Pahcarctie  and  American 


Pahcarctie  and  Nearctic 


Pahcarctic  genus 


Palrcarctic  and  Nearctic 


Paltearctic  and  Nearctic 


Afghanistan 
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100.  Analcipu* 

Cavpephagxdjl 

101.  Pcricrocatns 

10-2.  Graucalus 

103.  Campephagu  . 
-104.  Volroeivont  . 
105.  Lalnge    ...  . 

loo.  Cochoa   

Dtrni'Kinj;. 

1"7.  Dicrnrus 
108.  Bhringa 

ldO.  Uhibia   

1 1  o.  Chaptia  

111.  Jrena   

MVBCICAWIUB. 

112s.  MuKteapula  . 
IIS.  Erythrosleriia 


22 
7 

1 

7 
2 
3 


17 
2 
1 

3 
3 


Orvkr,  Family,  wd 

Genoa 

i  .  - 

*| 

*!■ 

■*• 

81.  Siva  

•  •  • 

3 

82.  Minla  ... 

•  •  • 

4 

83.  Proparus 

-  * 

6 

84.  AlMrius 

• 

7 

85.  Cut  in  ... 

*  ■  • 

o 
■ 

80.    Ytthina  ... 

•  •  • 

4 

87.  Ixuitut   . . . 

•  *  • 

4 

88.  Mifzornvi 

■  •  • 

i 

PHYIXORMTII  !!».♦:. 

89.  Phylhrni* 

... 

10 

90.  Ifrra 

■  •  ■ 

5 

91.  Brpomi* 

•  •  ■ 

I 

PYCNONOTIfc.E. 

92.  Microscclis 

*  *  * 

5 

93.  Pycnonotus 

40  ; 

94.  J/rmixus 

... 

2 

95.  HypsiiH!  tes 

15 

96.  Criniger... 

11 

97.  Sctornu  ... 

3 

98.  7o/<  

•  •  • 

4 

Oriomims. 

99.  Oriolus  ... 

■  •  • 

12 

Perhaps  also  Pahearetic 


Himalayas  :— 8,000— 7,000  ft. 
Nepal  to  E.  Thibet ;  moderate 

heights 

N.  W.  Himalayas  to  E.  Thibet : 
high 

N.  \V.  Himalayas  to  Tenasseiim 

E.  Thibet  ami  Java 
Nepal  and  Sikhim 
Himalayas  to  E.  Thibet,  high     I  Perhaps  Pala?arctic 
Darjeeling  to  Tenasserim 
Nepal  and  Sikhim 


Rango  beyond  ta« 


te  region  ;  c 
id  Philippine 


excluding 


The  whole 
( 'hina  an 
The  whole  reg.,  axel  Philippines 
Nepal  and  Hainan 


Burmah,  China,  Malaya 
The  whole  region 
Himalayas  and  Hainan 
The.  whole  region 
India,  Ceylon,  Malaya,  Hai 
Malacca,  Sumatra,  Borneo 
Aracau  and  Malaya 


Tlie  whole  region 


3    Himalayas,   Malaya,  Formosa, 
Hainan 


•In  pan 
Ethiopian 


The  whole  region 


Madagascar 
Africa,  Moluccas 


Pnhcarc.    Ethiopian,  Ce- 
lebes, Flo res 


Lombock  ;  the  Amoor, 

migrant 
Australian 


India,  Ceylon,  Malaya,  Philip 

pines,  Hainan  and  Formosa 
Philippine  Islands  Celebes  to  N.  Guinea 

The  whole  reg.,  exel.  Philippines 
Malaya  and  Philippines 
Himalayas  and  Java 


Celebes  to  Pacific  Is. 


The  whole  region 

Himalaya*  to  Burmah  and  Java 

India  to  China 

India  to  Borneo  and  Formosa 
S.  India  and  Ceylon,  Assam  to 
Malaya  and  Philippines 


Ethiop.  and  Australian 
Pckin  in  summer 


6  Cu.shniere  to  W.  China,  8.  India 

7  ,  The  whole    region,   excluding   Pahearctic  and  Mada 
Philippines  |  gascar 
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Ortler,  Fnmi'y,  an<l 
Onus. 


114.  Xanthpygia  .. 

115.  Ifanipus 
llti.  Pi/cmtphrifs  .. 

117.  Hemichehdon 

118.  KUtom  

1 19.  Cyornii  

180.  CyanoptUa  .. 

121.  Eumyias 

V2-2.  Siphia   


1 
1 

a 

3 
U 
1 

8 
9 


12$.  Anfhi/f.t 

1 
1 

124.  Schuxtneritt  ... 

1 

125.  Hypothymi*  ... 

1 

1    i  1      T  >  1 . *     "  1... 

12b.  liliipiaura 

/ 

127.  ChelidorhjHX 

1 

128.  (  ri/jHOluft/at  ... 

1 

129.  Tehitrca  

6 

130.  Phikntuiaa  ... 

1 
4 

I'm  iiy<  iih  u  in.K. 

IT  vLrln  i*iu 
iOl.     J  1 J  iOt-IKII  13  ... 

0 
■ 

I .  \  m  :  r  -  . 

132.  Laii ma   

lb 

133.  Lav  if  Urn      .  . 

1 

134.  TfpUrodoniLs... 

5 

CoKVlIUJ. 

135.  Pifijriamx 

1 

136.  Plahjlophus  .. 

4 

I'M.  Garrulua 

4 

138.  Cism   

:i 

139.  Uroiissa  

7 

l  to.  Temnvrtu 

3 

141.  Lhnrlrocitta.  ... 

8 

142.  Cntp-irhitia 

2 

143.  Nu<ifruga  ... 

2 

ill.  Pica   

2 

115.  Cor v us  

y 

(Fregilus 

2 

NKfTAKlMlD.E. 

146.  sEtfiopaga  ... 

13 

147.  Chalrostetha... 

1 

1  IS.  Arachnothera 

12 

149.  Arachnccthcra 

7 

Malacca  to  China 
India  and  Ceylon 
.lava 

N.  India  to  Ceylon,  and  China  ; 

?  Philippines 
Himalayas  to  \V.  China 
The  whole  region 
Hainan  to  Japan 
The  whole  leg.,  exel.  Philippines 
N.  W.  India,  Ccvlon,  Formosa, 

E.  Thibet 
N.pal 
Borneo 

The  whole  region 

All  India  and  Ceylon,  Malaya, 

Philippines 
N.  India 
The  whole  region 

The  whole  region 

Malaya  and  Philippines 

Aracan  to  Malaya  k  Philippine* 


The  whole  region 
Java 

India,    Ceylon,    and    Malaya  ; 
Haitian 


Range  beyond  the  Region. 


N.  China  and  Japan 


Eastern 


Celebes  ami  Timor 
Japan  and  N.  China 


Celebes 

Australian 

Celebes 

N.   China,   and  Japan, 
Klores,  Ethiopian 

Celebes,  Timor 

Nearc,  Pahearc,  Ethiop. 


Pahearctic 


Borneo,  Sumatra 
Malaya 

Himalayas,  S.  China,  Formosa 
Himalayas  and  Aracan  to  Java 
X.  W.  Himalayas,  Ceylon,  Bur-  N.  China  and  Japan 

mah,  China,  Formosa 
Malaya  and  Cochin  China 
All  India  to  S.  China,  Formosa, 

and  Sumatra 
Java  and  Burmah 
Himalayas   and   E.    Thibet  ;- - 

8,000—10,000  feet 
China  and  Himalayas  of  Bu-tan 
Tito  whole  region 
Himalayas,  high) 


Pataan-tie  genus 

Pahearctic  and  Nearctie 
Cosmop.,  exel.  S.  Am. 
Pahearctic  genus 


Himalayas  to  W.  China  &  Java, 

Central  India 
Malaya  and  Siam 
The  whole  reg.,excl.  Philippines 

The  whole  region,  exel.  China 


Celebes 

Cl  iches  to  New  Guinea 
Celebes,  Lombock,  New 

Guinea 
Celebes  to  New  Iceland 
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Order,  Family,  and 
Genui. 


1 50.  Xfcturophila . . . 

151.  Anthrcptcs  ... 

DlCjBlDJE. 

152.  Diaeum 

153.  Pachyglossa  ... 

154.  Piprisoma 

155.  Prionochilus  ... 

156.  Zogtorops 

157.  Chalcnparia  ... 

HinuNi>iNin.E. 

158.  Hinmdo 

159.  Cotyle   

160.  Chelidon 

Frixoillida 

(Fringilla 
(Aianthis 
(Prooarduclis... 
(Chlorospiza  ... 

161.  Fasser   

(Fringillauda 
(Coceothraustcs 
(Myccrobas  ... 

162.  Eophona 
(Pyrrhula 
(Carpodaeus  ... 

(I/>xia   

(Propyrrhnla ... 

163.  Htzmaiixyrisa 

(&  Fam.  Embeiuzik*:) 

164.  Euspiza  .  .  .. 

165.  Embcriza 

Floceid.b. 

166.  Ploeeus  

167.  Mnnia  

168.  Estrilda 

169.  Erythrura 

Sturnid*. 

170.  Eulabcs  

171.  Ampeticeps  .. 

172.  Gijmnopa 

Pastor   

Arridotherts  .. 

Sturnia  

Sturnns  


c  £ 


173. 
174. 
175. 
176. 
177. 
178. 


Stunwpastor 
Calorais... 


Range  within  the  Region. 


179.  Sarotjlossa 


4 
1 


10 
1 
1 
4 

N 
1 


10 


4 

20 
2 
1 


7 
1 
1 
1 
0 
12 
3 
3 
2 

1 


India,  Ceylon,  Malaya,  Philipp. 
Malaya  and  Iudo-China 


The  whole  region 
"Cepal 

I  nuia  and  Ceylon 


Nepal 
I  nuia 
Malaya 


Rangi  beyond  the  Region. 


The  whole  region 
Araean  to  Malaya 


Tho  whole  region 
India  to  China 
India,  Borneo 


Himalayas,  in  winter) 
X.  W.  Himalayas,  in  winter) 
High  Himalayas) 
China) 

The  whole  region 
High  Himalayas) 
High  Himalayas) 
High  Himalayas) 
China 

Himalayas,  winter) 
Himalayas  and  Central  India,  in 

winter) 
Snowy  Himalayas) 
Darjeeling,  in  winter) 
S.  E.  Himal.,  5,000  to  10,000  ft. 


N.  W.  India  to  Burmah,  k  China 
All  India  and  China,  in  winter 


India  8l  Ceylon,  Burmah,  Malaya 
The  whole  region 
India  and  Ceylon,  Burmah,  Java 
Java,  Sumatra 


The  whole  reg.,exel  Philippine* 

Tenassorim  to  Cochin-China 

Philippine  Mauds 

All  India  to  Burmah 

The  whole  region 

The  whole  region 

India  and  China 

Can,  India  to  Burmah  &  Malaya 

Malaya  and  Philippines 

W.  and  Central  Himalayas 


Celebes 
Celebes 


Australian 
Celebes 


Ethiopian,  Australian 


Cosmopolite 

Pataarc.,  Ethiop.,  Aintr. 
Pahearctic 


PaUvarotic 
Pala?arctic 
Pahearctic 
Pala-arctic 
Palsearetic 
Patoarctic 
Pala-arctic 
Palsearctic 
Pahearctic 
Palrearctic 
Pahearctic 


genu  8 
genus 
genus 

and  Ethiopian 
and  Ethiopian 
genus 

and  Nearctic 
genus 


and  Nearctic 


Pal  ware  tic  and  Nearctic 
[?]  Pahearctic 


Palwarctic  and  Nearctic 
Pahearctic  genus 


Ethiopian  > 
Austro-Malayan 
Ethiopian,  Australian 
Moluccas  to  Fgi  Islands 


Flores,  Papua 


S.  Paliearctic 
Celebes 

N.  China&Japan,  Celebes 
Pahearctic 

[?]  Celebes,  Moluccas  to 
Samoan  Islands 
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Order,  Family,  and  . 

Genus. 

y 

0  £ 
X 

Artamipje. 

180.  Artaraus  

Q 

o 

Alauihda 

(Otocorys 

1 

181.  Alauda  

7 

182.  Galerita  

4% 

V 

183.  Calandrclla  ... 

2 

(Melanocorypha 

1 

184.  Mirafra  

5 

185.  Ammomanes... 

1 

186.  Pyrrhulauda... 

1 

Motacillidjs. 

187.  Motacilla 

fi 

183.  Budytea  

2 

189.  Calobates 

1 

190.  Nemorkola  ... 

1 

191.  Authus   

3 

192.  Corydalla  ... 

8 

193.  Hcterura 

1 

ElTRYUEMIDJS. 

194.  Eurykrmui 

2 

195.  Serilovhus 

1 

196.  PsaHsomus  .. 

1 

197.  Corydon  

1 

198    L'u  in  tsirh  i/~,ich  us 

o 
I 

199.  Cali/ptomeim... 

1 

PlTTID^ 

200.  Pitta   

11 

201.  Eucichla 

3 

£02.  Hydrornis 

3 

PICARIjE. 

PlOIIML 

X'M.     t  It  III   

1 

204.  Sasia   

2 

205.  Picus   

14 

206.  Hyopieus 

207.  YmujipifM  ... 

1 

12 

208.  JUinwardtipiciu 

'  1 

209.  Vcnilia  

2 

210.  Chnjsocolapta 

8 

211.  Hemictrcus  ... 

5 

212.  Geeinus  

12 

Range  within  the  Region. 


Range  beyond  the  Region. 


The  whole  regiou 


N.  India,  in  winter) 
India  and  China 
Central  India 
India  and  Bunnah 
N.  W.  India) 
India,  Ceylon,  and  Java 
Central  India 
India  aud  Ceylon 


India  and  Ceylon  to  China 

Philippines! 
(  hina  and  Philippines 

The  whole  region 

India,  Ceylon,  and  Malaya 

India  and  China 

The  whole  region 

Himalayas 


Malaya 

Himalayas 

Himalayas 

Malacca,  Sumatra,  Borneo 
Aracan,  Siara,  and  Malaya 
Malacca,  Sumatra,  Borneo 


The  whole  region 
Malaya 

Himalayas  and  Malaya 


H.  W.  Himalayas  to  E.  Thibet, 

3,000-6.000  ft. 
Nepal  to  Malaya  and  Borneo 
The  whole  region,  cxel.  Philip- 
pines 
Himalayas 
The  whole  region 
Peuang  to  Sumatra  and  Borneo 
Nepal  to  Sumatra  and  Borneo 
ImliA,  Ceylon,  Malaya,  Philip, 
pines 

Malabar,  Pegu  to  Malaya 
All  India  and  Ceylon  to  Pegu 
and  Malaya 


Australian 


Pahearctie  and  Nearctic 
Palaearctic  and  Ethiopian 
Pala?aretic 

Pahearctie  and  Ethiopian 

Pal»arctic 

Ethiopian 

Paltearctic  and  Ethiop  an 
Ethiopian 


Pahearctie  and  Ethiopian 

Paltearctic  &  Ethiopian, 

Moluccas 
Paltearctic 

Cosmopolite 
Paltearctic,  Australian 


Australian,  Ethiopian 


Pahearctie,  American 
N.  China 

N.  China,  Japan,  Celebes 


Paltvaretic 
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Order,  Family,  an«l      c  | 

Genus.  £  ; 


Range  within  th«  Region. 


Rang'-  beyond  the  Region. 


213.  Alulhripicus  ..  5 

214.  Brachyptcrnm  5 

215.  Tiija    5 

210.  Gfrinulus     ...  2 

217.  Uiglyftu     ...  3 

218.  ifiervpUmus...  8 


Malabar,  Aracan  to  Malaya  aud  Celebes 

Philippines 
India,  Carton,  and  China 
India  to  Malaya 
S.  Himalayas  to  Burinah 
Malaya 

India  and  Cevlou,  to  Borneo  and 
S.  China 


YUKOIDA 
219.  Yunx  ... 

Indicator!  rut. 
£20.  Indicator 


1    Central  and  S,  China 


Meoal.v.midjs. 

221.  Megakma   ...  27 

222.  Xantholama  ...  I  4 

223.  Psilopogon    ...  1 


224.  Ciihramj)hu»... 

Cuculid*. 

225.  Phanicophaes 
220.  lthtnoa-xctjz  .. 

227.  Dauykphu*  .. 

228.  ZiCpidogruptmu 

229.  Carpococci/s  .. 

230.  Zanclostomus  . 

231.  Rhofodyte*  .. 

232.  Taeeoeoua 

233.  Poliococciix 

234.  RJiinortha 

235.  Centropus  .. 

236.  Cuculus 

237.  Cacomantis  .. 

238.  Chrysococcyx 

239.  Surnieulus  .. 

240.  Hierococcyx  .. 

241.  Coccystes 

242.  Eudynamis  .. 

C'OBAf  1 1  O.K. 

213.  Coraeias  

244.  Eurystomus  .. 

MEROl'IDA. 

245.  Nyttiomi*  .. 


2 


1 
1 
1 
1 
1 
1 
7 

4 
1 
1 
14 
10 
9 
5 
2 
6 

2 

2 


Himalayas  and  Borneo 


The  whole  region,  excl.  Philip 
pines 

All  India  and  Ceylon  to  Pegu 

and  Malaya 
Sumatra 

Malacca,  Sumatra  and  Borneo 


Ceylon 
Java 

Philippine  Islands 
Philippine  Islands 
Borneo,  Sumatra 
Malaya 

Nepal  to  Ceylon,  Hainan  and 
i  Malaya 

l  All  India,  Ceylon,  Malacca 
I  Malacca,  Sumatra,  Borneo 
I  Malacca,  Sumatra,  Borneo 

The  whole  region 

The  whole  region 

The  whole  region 

The  whole  region 

India,  Ceylon  and  Malava 

The  whole  region 

The  whole  region,  excl.  Philip- 
pines 
The  whole  region 


India,  Ceylon  and  Burnish 
The  whole  region 

S.  India  to  Himalayas,  Burmah, 
Sumatra,  and  Borneo 


Pahearetic,  S  Africa 


Ethiopian 


Ethiopian,  Australian 
Pahearc.,  Ethiop.,  Aust. 
Australian 

Ethiopian,  Australian 

.Celebes,  N.  China  and 

A  moorland 
Ethiopian 

Australian 


Ethiopian,  S.  I'ahearctic 

Celebes 
Ethiopian,  Australian 
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Onler,  Family,  and 
Genua. 


246.  Merops  

5 

1  ROGOMD.E. 

O  i  7     ffn  wuirt  e  c 

~  J  1  .    JJUTJHICICS  ... 

Alcedixid.*. 

^4o.  xlalcyon... 

10 

249.  rtlargojmx  ... 

7 

250.  Carcincutes  ... 

2 

251.  Ceyx   

6 

Jj/.  AlCCUO   

5 

253.  Alcyone  

1 

254.  Ceryle   

2 

BU('KHOTID«£. 

255.  Bucerot  

4 

256.  Jli/drocusa  ... 

7 
i 

'257.  Borenicornis 

1 

258.  Calao   

2 

259.  Aceros   

1 

zoU.  OraiM/rr/jiHiM 

2 

261.  Pendopida  ... 

1 

262.  Rhinoplax 

1 

263.  Mcnurros 

3 

Upupidjb. 

264.  Upupa   

3 

PODAKOID.fi. 

265.  Batrnchostomus 

6 

(     ,  :  .  i .  |\ITT1/*TT»  X* 

>  A  ;  HIMl  L'.l  H  t.. 

# i ^    f  *iinri  mill  trim 

iiUUi     \-  41 1 '  1  till  UJkU*I  ■  •  t 

13 

267.  Lijncornu 

4 

Cyvszuvm. 

268.  Cypaelus 

8 

269.  Dendrochelidon 

3 

270.  Collocalia 

3 

271.  Cluetura  

3 

rSITTACI. 

Cacatuida 

^Cacatua 

1 

PALfiORNITHIDiE. 

272.  Palajorais  ... 

14 

Range  within  the  Region. 


India,  Ceylon  and  Burmah 
India,  Ceylon  and  Malaya 


Range  lieyoul  the  Region. 


Ethiopian,  S.  Palmare  tie 


Moluccas 


The  Eastern  Hemisphere 
Celebes 


The  OldWorld  &  S.Amer. 
Austro-Malaya 
Madagascar,  Moluccas, 

Pacific  Islands 
America,  Africa 


The  whole  region 

Burmah,  Malaya,  &  Philippines 


The  region,  excl.  Philippines 
Ceylon,  India,  Malaya,  Philipp. 
The  whole  region 

Ceylon,  India,  Malaya,  Hainan 


Philippines) 


Australian  genus 


N.  W.  India  to  Cevlon,  Siam  &  Ethiopian 
Malaya 


The  whole  region 


The  whole  region,  excl.  China 


The  whole  region 


S.  Pahraretie,  Ethiopian, 
Australian 


S.  Palaearctic,  Ethopiau, 

Australian 
Celebes  and  Timor 


The  whole  region,  excl.  China 
Burmah,  Siam,  and  Malaya 
India  and  Ceylon,  Malaya  and  Moluccas  &  New  Guin. 
Philippines 

The  whole  region  Pahsarctic,  Ethiopian 

Austro-Malayan 

Philippines 
India  to  S.  China 


Australian  genus 
Ethiopian,  S.  Pahearctic, 
American 


Nepal   to    Malaya,   S.  India, 

Philippines 
India,  Ceylon  and  Malaya 
Sumatra 

Tcnasserim,  Malaya 
S.  E.  Himalayas 
Malacca  to  Borneo  and  Philip- 
pines 
Philippines 
Sumatra,  Borneo 
India  and  Ceylon  to  Tcnasserim 


W.  Africa 
Austro-Malaya 

Celebes 
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Order,  Family,  and 


273.  Prioniturus  . 

274.  Cyclopaitta  . 

275.  Psittinus 

276.  Tanygnathus. 

277.  Loriculua 

COLUMBjB. 

COLUMMDJt. 

278.  Trvrou   ...  . 

279.  Ptilopus...  . 

280.  Caqwphaga  . 


Coluniba 

282.  Jauthamae  .. 

283.  Macropygia  .. 

284.  Turtur  

285.  Clialcopha)Hi  .. 

286.  Phapitreron  .. 

287.  Calomas  

288.  Phlcgrenas 

289.  Geopelia 

GALLIX.E. 

PTEROCLID.B. 

290.  Pterocles 

Tetraonidj*. 

291.  Francolinus  .. 

292.  Ortygornis  .. 

293.  Perdix   

294.  Coturuix 

295.  Rollultu  

(CaccabU  ... 

Phasianid*. 


•  ■  ■       •  •  ■ 


297.  Argusianm  .. 

298.  Polypkctnm  .. 

(Lophophorus 
(Tetraophasis 

299.  Ceriornia 
(Pucrasia 

300.  Phasianua  .. 
801. 


302.  Gallus   

303.  QalluperJijr  ... 


R*n#e  beyond  the  Region. 


21 

3 
10 

7 
3 


8 
2 

2 
1 
2 
1 


3 
3 

12 
9 
2 
1 


2 

4 

5 

3 
1 
5 
3 

3 

13 

4 

3 


Philippine  Islands 
Philippine  Islands 
Malaya,  BXol  Java 
Philippine  Islands 


Celebes 
Papuan  Islands 

Austro-Malaya 


C«ylon,  India,  Malaya,  Philip-  Celebes  and  Moluccas, 


pines 


The  whole  region 

Malaya  and  Philippines 

India  and  Ceylon  to  Hainan  and 

Philippines 
Ceylon  aud  India  to  Tenasserim 
Philippine,  Andumau  A  Nieobar 

Islands 

Ne|>al,  Java,  Hainan,  Philippines 

The  whole  region 

India,  Ceylon,  Malaya,  Hainan, 

Philippines,  Formosa 
Philippine  Islands 
Nieobar  and  Philippine  Islands 
Philippine  and  Sooloo  Islands 
Philippine  Islands,  Java 


Central  and  3.  India 


Flores 


Ethiopian,  Moluccas 
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CHAPTER  XIII. 


THE  AUSTRALIAN  REGION. 

The  Australian  is  the  great  insular  region  of  the  earth.  As  a 
whole  it  is  one  of  the  best  marked,  and  has  even  been  considered 
to  be  equal  in  zoological  value  to  all  the  rest  of  the  globe ;  but 
its  separate  portions  are  very  heterogeneous,  and  their  limits 
sometimes  ill-defined.  Its  central  and  most  important  masses 
consist  of  Australia  and  New  Guinea,  in  which  the  main  features 
of  the  region  are  fully  developed.  To  the  north-west  it  extends  to 
Celebes,  in  which  a  large  proportion  of  the  Australian  characters 
have  disappeared,  while  Oriental  types  are  mingled  with  them 
to  such  an  extent  that  it  is  rather  difficult  to  determine  where  to 
locate  it.  To  the  south-east  it  includes  New  Zealand,  which  is 
in  some  respects  so  peculiar,  that  it  has  even  been  proposed  to 
constitute  it  a  distinct  region.  On  the  east  it  embraces  the 
whole  of  Oceania  to  the  Marquesas  and  Sandwich  Islands,  whose 
very  scanty  and  often  peculiar  fauna,  must  be  affiliated  to  the 
general  Australian  type. 

Australia  is  the  largest  tract  of  land  in  the  region,  being 
several  times  more  extensive  than  all  the  other  islends combined, 
and  it  is  here  that  the  greatest  variety  of  peculiar  types  have 
been  developed.  This  island-continent,  being  situated  in  the 
track  of  the  southern  desert  zone,  and  having  no  central  moun- 
tains to  condense  the  vapours  from  the  surrounding  ocean,  has  a 
large  portion  of  its  interior  so  parched  up  and  barren  as  to  be 
almost  destitute  of  animal  life.  The  most  extensive  tract  of 
fertile  and  well- watered  country  is  on  the  east  and  south-east, 
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where  a  fiiie  rauge  of  mountains  reaches,  in  the  Colony  of  Vic- 
toria, the  limits  of  perpetual  suow.  The  west  coast  also  possesses 
mountains  of  moderate  height,  but  the  climate  is  very  dry  and 
hot.  The  northern  portion  is  entirely  tropical,  yet  it  nowhere 
presents  the  luxuriance  of  vegetation  characteristic  of  the  great 
island  of  New  Guinea  immediately  to  the  north  of  it.  Taken  as 
a  whole,  Australia  is  characterized  by  an  arid  climate  and  a  de- 
ficiency of  water;  conditions  which  have  probably  long  prevailed, 
an!  under  which  its  very  peculiar  fauna  and  flora  have  been  de- 
veloped. This  fact  will  account  for  some  of  the  marked  differ- 
ences between  it  and  the  adjacent  sub-regions  of  New  Guinea 
and  the  Moluccas,  where  the  climate  is  moist,  and  the  vegetation 
luxuriant;  and  these  divergent  features  must  never  be  lost  sight 
of,  in  comparing  the  different  portions  of  the  Australian  region. 
In  Tasmania  alone,  which  is  however,  essentially  a  detached 
portion  of  Australia,  a  more  uniform  and  moister  climate  pre- 
vails; but  it  is  too  small  a  tract  of  land,  and  has  been  too 
recently  severed  from  its  parent  mass  to  have  developed  a 
special  fauna. 

The  Austro-Malay  sub-region  (of  which  New  Guinea  is  the 
central  and  typical  mass)  is  strikingly  contrasted  with  Australia, 
being  subjected  to  purely  equatorial  conditions,— a  high,  but 
uniform  temperature,  excessive  moisture,  and  a  luxuriant  forest 
vegetation,  exactly  similar  in  general  features  to  that  which 
clothes  the  Indo-Malay  Islands,  and  the  other  portions  of  the 
great  equatorial  forest  zone.  Such  a  climate  and  vegetation,  being 
the  necessary  result  of  its  geographical  position,  must  have 
existed  from  remote  geological  epochs  with  but  little  change,  and 
must  therefore  have  profoundly  affected  all  the  forms  of  life 
which  have  been  developed  under  their  influence.  Around  New 
Guinea  as  a  centre  are  grouped  a  number  of  important  islands, 
more  or  less  closely  agreeing  with  it  in  physical  features,  climate, 
vegetation,  and  forms  of  life.  In  most  immediate  connection  we 
place  the  Aru  Islands,  My  sol  and  Waigiou,  with  Jobie  and  the 
other  Islands  in  Geelvinck  Bay,  all  of  which  are  connected  with 
it  by  shallow  seas  ;  they  possess  one  of  its  most  characteristic 
groups,  the  Birds  of  Paradise,  and  have  no  doubt  only  recently  (in 
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•i  geological  sense)  been  separated  from  it  In  the  next  rank  come 
the  large  islands  of  the  Moluccas  on  the  west,  and  the  range 
terminating  in  the  Solomon  Islands  on  the  east,  both  of  which 
groups  possess  a  clearly  Papuan  fauna,  although  deficient  in 
many  of  the  most  remarkable  Papuan  types. 

All  these  islands  agree  closely  with  New  Guinea  itself  in 
lieing  very  mountainous,  and  covered  with  a  luxuriant  forest 
vegetation ;  but  to  the  south-west  we  find  a  set  of  island*  ex- 
tending from  Timor  to  Lombock,  which  agree  more  nearly  with 
Australia,  both  in  climate  and  vegetation;  being  arid  and 
abounding  in  eucalypti,  acacias,  and  thickets  of  thorny  shrubs. 
These,  like  the  Moluccas,  are  surrounded  by  deep  sea,  and  it  is 
doubtful  whether  they  have  either  of  them  been  actually  con- 
nected with  New  Guinea  or  Australia  in  recent  geological  times; 
but  the  general  features  of  their  zoology  oblige  us  to  unite  all 
these  islands  with  New  Guinea  as  forming  the  Austro-Malay 
sub-division  of  the  Australian  region.    Still  further  west  how- 
ever, we  have  the  large  island  of  Celebes,  whose  position  is  very 
difficult  to  determine.   It  is  mountainous,  but  has  also  extensive 
plains  and  low  lands.  Its  climate  is  somewhat  arid  in  the  south, 
where  the  woods  are  often  scattered  and  thorny,  while  in  the 
north  it  is  moister,  and  the  forests  are  luxuriant.  It  is  surrounded 
by  deep  seas,  but  also  by  coralline  and  volcanic  islets,  indicating 
former  elevations  and  subsidences.    Its  fauna  presents  the  most 
puzzling  relations,  showing  affinities  to  Java,  to  the  Philippines, 
to  the  Moluccas,  to  New  Guinea,  to  continental  India,  and  even  to 
Africa;  so  that  it  is  almost  impossible  to  decide  whether  to  place 
it  in  the  Oriental  or  the  Australian  region.    On  the  whole  the 
preponderance  of  its  relations  appears  to  be  with  the  latter, 
though  it  is  undoubtedly  very  anomalous,  and  may,  with  almost 
as  much  propriety,  be  classed  with  the  former.    This  will  be 
better  understood  when  we  come  to  discuss  its  zoological  pecu- 
liarities. 

The  next  sub-region  consists  of  the  extensive  series  of  islands 
scattered  over  the  Pacific,  the  principal  groups  being  the  Sand- 
wich Islands,  the  Marquesas  and  Society  Islands,  the  Naviga- 
tors', Friendly,  and  Fiji  Islands.   New  Caledonia  and  the  New 
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Hebrides  have  rather  an  uncertain  position,  and  it  is  difficult 
to  decide  whether  to  class  thera  with  the  Austro-Malay  Islands, 
the  Pacific  Islands,  or  Australia.  The  islands  of  the  west  Pacific, 
north  of  the  equator,  also  probably  come  into  this  region, 
although  the  Ladrone  Islands  may  belong  to  the  Philippines ; 
but  as  the  fauna  of  all  these  small  islets  is  very  scanty,  and 
very  little  known,  they  are  not  at  present  of  much  importance. 

There  remains  the  islands  of  New  Zealand,  with  the  surround- 
ing small  islands,  as  far  as  the  Auckland,  Chatham,  and  Nor- 
folk Islands.  These  are  situated  in  the  south  temperate 
forest-zone.  They  are  mountainous,  and  have  a  moist,  equable, 
and  temperate  climate.  They  are  true  oceanic  islands,  and  the 
total  absence  of  mammalia  intimates  that  they  have  not  been 
connected  with  Australia  or  any  other  continent  in  recent  geolo- 
gical times.  The  general  character  of  their  zoology,  no  less 
than  their  botany,  affiliates  them  however,  to  Australia  as  por- 
tions of  the  same  zoological  region. 

General  Zoological  Characteristics  of  the  Australian  Region. — 
For  the  purpose  of  giving  an  idea  of  the  very  peculiar  and 
striking  features  which  characterise  the  Australian  region,  it 
will  be  as  well  at  first  to  confine  ourselves  to  the  great  central 
land  masses  of  Australia  and  New  Guinea,  where  those  features 
are  manifested  in  their  greatest  force  and  purity,  leaving  the 
various  peculiarities  and  anomalies  of  the  outlying  islands  to  be 
dealt  with  subsequently. 

Mammalia. — The  Australian  region  is  broadly  distinguished 
from  all  the  rest  of  the  globe  by  the  entire  absence  of  all  the 
orders  of  non-aquatic  mammalia  that  abound  in  the  Old 
World,  except  two — the  winged  bats  (Chiroptera),  and  the  equally 
cosmopolite  rodents  (Kodentia).  Of  these  latter  however,  only 
one  family  is  represented — the  Muridai — (comprising  the  rats 
and  mice),  and  the  Australian  representatives  of  these  are  all  of 
small  or  moderate  size — a  suggestive  fact  in  appreciating  the  true 
character  of  the  Australian  fauna.  In  place  of  the  Quadrumana, 
Carnivore,  and  Ungulates,  which  abound  in  endless  variety 
in  all  the  other  regions  under  equally  favourable  conditions, 
Australia  possesses  two  new  orders  (or  perhaps  sub-classes)— 
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Marsupialia  and  Monotremata,  found  nowhere  else  on  the  globe 
except  a  single  family  of  the  former  in  America.  The  Marsu- 
pials are  wonderfully  developed  in  Australia,  where  they  exist 
in  the  most  diversified  forms,  adapted  to  different  modes  of  life. 
Some  are  carnivorous,  some  herbivorous ;  some  arboreal,  others 
terrestrial.  There  are  insect-eaters,  root-gnawers,  fruit-eaters, 
honey-eaters,  leaf  or  grass-feeders.  Some  resemble  wolves, 
others  marmots,  weasels,  squirrels,  flying  squirrels,  dormice  or 
jerboas.  They  are  classed  in  six  distinct  families,  comprising 
about  thirty  genera,  and  subserve  most  of  the  purposes  in  the 
economy  of  nature,  fulfilled  in  other  parts  of  the  world  by  very 
different  groups ;  yet  they  all  possess  common  peculiarities  of 
structure  and  habits  which  show  that  they  are  members  of 
one  stock,  and  have  no  real  affinity  with  the  Old-World  forms 
which  they  often  outwardly  resemble. 

The  other  order,  Monotremata,  is  only  represented  by  two  rare 
and  very  remarkable  forms,  Ornithorhynchus  and  Echidna,  pro- 
bably the  descendants  of  some  of  those  earlier  developments  of 
mammalian  life  winch  in  eveiy  other  part  of  the  globe  have  long 
been  extinct. 

The  bats  of  Australia  all  belong  to  Old-World  genera  and 
possess  no  features  of  special  interest,  a  result  of  the  wandering 
habits  of  these  aerial  mammals.  The  Rodents  are  more  interest- 
ing. They  are  all  more  or  less  modified  forms  of  mice  or  rats. 
Some  belong  to  the  widely  distributed  genus  Mus,  others  to  four 
allied  genera,  which  may  be  all  modifications  of  some  common 
Old-World  form.  They  spread  all  over  Australia,  and  allied 
species  occur  in  Celebes,  so  that  although  not  yet  known  from 
New  Guinea  or  the  Moluccas,  there  can  be  little  doubt  that  some 
of  them  exist  there. 

Birds. — The  typical  Australian  region,  as  above  defined,  is 
almost  as  well  characterized  by  its  birds,  as  by  its  mammalia ; 
but  in  this  case  the  deficiencies  are  less  conspicuous,  while  the 
peculiar  and  characteristic  families  are  numerous  and  imj>ortant. 
The  most  marked  deficiency  as  regards  wide-spread  families,  is 
the  total  absence  of  Fringillida)  (true  finches),  Picidae  (wood- 
peckers), Vulturidaj  (vultures),  and   Phasiauidiv  (pheasants). 


Digitized  by  Google 


ZOOLOGICAL  GEOGRAPHY. 


[part  in. 


and  among  prevalent  Oriental  groups,  Pycnonotida?  (bulbuls), 
Phyllornithidae  (green  bulbuls),  and  Megalteraidae  (barbets)  are 
families  whose  absence  is  significant  Nine  families  are  peculiar 
to  the  region,  or  only  just  pass  its  limit*  in  the  case  of  single 
species.    These  are  Paridiseidae  (paradise-birds),  Meliphagida; 
(honey-suckers),  Menuridae  (lyre-birds),  Atrichida?  (scrub-birds), 
Cacatuidae  (cockatoos),  Platycercidae  (broad-tailed  and  grass- 
paroquets),  Trichoglossidae  (brush-tongued  paroquets,  Megapo- 
diidae  (mound-makers),  and  Casuariidae  (cassowaries).   There  are 
also  eight  very  characteristic  families,  of  which  four, — Pachy- 
cephalidae  (thick-headed  shrikes),  Campephagidae  (caterpillar 
shrikes),  Dieaeidae  (flower-peckers),  and  Artamidae  (swallow- 
shrikes) — are  feebly  represented  elsewhere,  while  the  other  four 
— Ploceidae  (weaver-finches),  Alwedinidce  (kingfishers),  Podargidce 
(frog-mouths),  and  Columbidae  (pigeons) — although  widely  dis- 
tributed, are  liere  unusually  abundant  and  varied,  and  (except 
in  the  case  of  the  Ploceidae)  better  represented  in  the  Australian 
than  in  any  other  region.  Of  all  these  the  Meliphagidae  (honey- 
suckers)  are  the  most  peculiarly  and  characteristically  Australian. 
This  family  abounds  in  genera  and  species  ;  it  extends  into  every 
part  of  the  region  from  Celebes  and  Lombock  on  the  west,  to 
the  Sandwich  Islands,  Marquesas,  and  New  Zealand  on  the  east, 
while  not  a  single  species  overpasses  its  limits,  with  the  excep- 
tion of  one  {Ptilotis  limbata)  which  abounds  in  all  the  islands  of 
the  Timorese  group,  and  has  crossed  the  narrow  strait  from 
Lombock  to  Baly  ;  but  this  can  hardly  be  considered  to  impugn 
the  otherwise  striking  fact  of  wide  diffusion  combined  with 
strict  limitation,  which  characterizes  it  This  family  is  the  more 
important,  because,  like  the  Trichoglossidae  or  brush-tongued 
paroquets,  it  seems  to  have  been  developed  in  co-ordination  with 
that  wealth  of  nectariferous  flowering  shrubs  and  trees  which  is 
one  of  the  marked  features  of  Australian  vegetation.  It  probably 
originated  in  the  extensive  land-area  of  Australia  itself,  and 
thence  spread  into  all  the  tributary  islands,  where  it  has  become 
variously  modified,  yet  always  in  such  close  adaptation  to  the 
other  great  features  of  the  Australian  fauna,  that  it  seems  unable 
to  maintain  itself  when  subject  to  the  competition  of  the  more 
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varied  forma  of  life  in  the  Oriental  region  ;  to  which,  possessing 
great  powers  of  flight,  some  species  must  occasionally  have  emi- 
grated. Its  presence  or  absence  serves  therefore  to  define  and 
limit  the  Australian  region  with  a  precision  hardly  to  be 
equalled  in  the  case  of  any  other  region  or  any  other  family  of 
birds. 

The  Trichoglossidte,  as  already  intimated,  are  another  of  these 
peculiarly  organized  Australian  families, — parrots  with  an  ex- 
tensile brush-tipped  tongue,  adapted  to  extract  the  nectar  and 
pollen  from  flowers.    These  are  also  rigidly  confined  to  this 
region,  but  they  do  not  range  so  completely  over  the  whole  of  it, 
being  absent  from  New  Zealand  (where  however  they  are  repre- 
sented by  a  closely  allied  form  Nestor),  and  from  the  Sandwich 
Islands.    The  Paradiscid*e  (birds  of  paradise  and  allies)  are 
another  remarkable  family,  confined  to  the  Papuan  group  of 
Islands,  and  the  tropical  parts  of  Australia.    The  Megapodiida? 
(or  mound-builders)  are  another  most  remarkable  and  anomalous 
group  of  birds,  no  doubt  specially  adapted  to  Australian  con- 
ditions of  existence.    Their  peculiarity  consists  in  their  laying 
enormous  eggs  (at  considerable  intervals  of  time)  and  burying 
them  either  in  the  loose  hot  sand  of  the  beach  above  high-water 
mark,  or  in  enormous  mounds  of  leaves,  sticks,  earth,  and  refuse 
of  all  kinds,  gathered  together  by  the  birds,  whose  feet  and 
claws  are  enlarged  and  strengthened  for  the  work.    The  warmth 
of  this  slightly  fermenting  mass  hatches  the  eggs;  when  the 
young  birds  work  their  way  out,  and  thenceforth  take  care  of 
themselves,  as  they  are  able  to  run  quickly,  and  even  to  fly  short 
distances,  as  soon  as  they  are  hatched.    This  may  perhaps  be  an 
adaptation  to  the  peculiar  condition  of  so  large  a  portion  of 
Australia,  in  respect  to  prolonged  droughts  and  scanty  water- 
supply,  entailing  a  periodical  scarcity  of  all  kinds  of  food.  In  such 
a  country  the  confinement  of  the  parents  to  one  spot  during  the 
long  period  of  incubation  would  often  lead  to  starvation,  and  the 
consequent  death  of  the  offspring.    But  the  same  birds  with  free 
power  to  roam  about,  might  readily  mainta;n  themselves.  This 
peculiar  constitution  and  habit,  which  enabled  the  Megapodii  to 
maintain  an  existence  under  the  unfavourable  conditions  of  their 
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original  habitat  gives  them  a  great  advantage  in  the  luxuriant 
islands  of  the  Moluccas,  to  which  they  have  spread.  There 
they  abound  to  a  remarkable  extent,  and  their  eggs  furnish  a 
luxurious  repast  to  the  natives.  They  have  also  reached  many 
of  the  smallest  islets,  and  have  spread  beyond  the  limits  of  the 
region  to  the  Philippines,  and  North-Western  Borneo,  as  well 
as  to  the  remote  Nicobar  Islands. 

The  Platycercidas,  or  broad-tailed  paroquets,  are  another 
wide-spread  Australian  group,  of  weak  structure  but  gorgeously 
coloured,  ranging  from  the  Moluccas  to  New  Zealand  and  the 
Society  Islands,  and  very  characteristic  of  the  region,  to  which 
they  are  strictly  confined.  The  Cockatoos  have  not  quite  so 
wide  a  range,  being  confined  to  the  Austro-Malayan  and  Austra- 
lian sub-regions,  while  one  species  extends  into  the  Philippine 
Islands.  The  other  two  peculiar  families  are  more  restricted  in 
their  range,  and  will  be  noticed  under  the  sub-regions  to  which 
they  respectively  belong. 

Of  the  characteristic  families,  the  Pachycephalidae,  or  thick- 
headed shrikes,  are  especially  Australian,  ranging  over  all  the 
region,  except  New  Zealand ;  while  only  a  single  species  has 
spread  into  the  Oriental,  and  one  of  doubtful  affinity  to  the 
Ethiopian  region.  The  Artamidae,  or  swallow-shrikes,  are  also 
almost  wholly  confined  to  the  region,  one  species  only  extending 
to  India.  They  range  to  the  Fiji  Islands  on  the  east,  but  only 
to  Tasmania  on  the  south.  These  two  families  must  be  con- 
sidered as  really  peculiar  to  Australia.  The  Podargidae,  or  frog- 
mouths— large,  thick-billed  goat-suckers — are  strange  birds  veiy 
characteristic  of  the  Australian  region,  although  they  have 
representatives  in  the  Oriental  and  Neotropical  regions.  Cam- 
pephagidaj  (caterpillar-shrikes)  also  abound,  but  they  are  fairly 
represented  both  in  India  and  Africa.  The  Ploceida?,  or  weaver- 
birds,  are  the  finches  of  Australia,  and  present  a  variety  of 
interesting  and  beautiful  forms. 

We  now  come  to  the  kingfishers,  a  cosmopolitan  family  of 
birds,  yet  so  largely  developed  in  the  Australian  region  as  to 
deserve  special  notice.  Two-thirds  of  all  the  genera  are  found 
here,  and  no  less  than  10  out  of  the  19  genera  in  the  family  are 
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peculiar  to  the  Australian  region.  Another  of  the  universally  dis- 
tributed families  which  have  their  metropolis  here,  is  that  of  the 
Columbida?  or  pigeons.  Three-fourths  of  the  genera  have  represen- 
tatives in  the  Australian  region,  while  two-fifths  of  the  whole  are 
confined  to  it ;  and  it  possesses  as  many  species  of  pigeons  as  any 
other  two  regions  combined.  It  also  possesses  the  most  remark- 
able forms,  as  exemplified  in  the  great  crowned  pigeons  {Goura) 
and  the  hook-billed  Didunculus,  while  the  green  fruit-pigeons 
(Piilopus)  are  sometimes  adorned  with  colours  vying  with  those 
of  the  gayest  parrots  or  chatterers.  This  enormous  development 
of  a  family  of  birds  so  defenceless  as  the  pigeons,  whose  rude 
nests  expose  their  eggs  and  helpless  young  to  continual  danger, 
may  perhaps  be  correlated,  as  I  have  suggested  elsewhere  (Ibis, 
1865,  p.  36G),  with  the  entire  absence  of  monkeys,  cats,  lemurs, 
weasels,  civets  and  other  arboreal  mammals,  which  prey  on  eggs 
and  young  birds.  The  very  prevalent  green  colour  of  the  upper 
part  of  their  plumage,  may  be  due  to  the  need  of  concealment 
from  their  only  enemies, — birds  of  prey ;  and  this  is  rendered 
more  probable  by  the  fact  that  it  is  among  the  pigeons  of  the 
small  islands  of  the  Pacific  (where  hawks  and  their  allies  are  ex- 
ceedingly scarce)  that  we  alone  meet  with  species  whose  entire 
plumage  is  a  rich  and  conspicuous  yellow.  Where  the  need  of 
concealment  is  least,  the  brilliancy  of  colour  has  attained  its 
maximum.  We  may  therefore  look  upon  the  genus  Ptilopus, 
with  its  fifty  species  whose  typical  coloration  is  green,  with 
patches  of  bright  blue,  red,  or  yellow  on  the  head  and  breast, 
as  a  special  development  suited  to  the  tropical  portion  of  the 
Australian  region,  to  which  it  is  almost  wholly  confined. 

It  will  be  seen  from  the  sketch  just  given,  that  the  ornitho- 
logical features  of  the  Australian  region  are  almost  as  remark- 
able as  those  presented  by  its  Mammalian  fauna;  and  from  the 
fuller  development  attained  by  the  aerial  class  of  birds,  much 
more  varied  and  interesting.  None  of  the  other  regions  of  the 
earth  can  offer  us  so  many  families  with  special  points  of 
interest  in  structure,  or  habits,  or  general  relations.  The 
paradise-birds,  the  honeysuckers,  the  brush-tongued  paroquets, 
the  mound-builders,  and  the  cassowaries — all  strictly  peculiar 
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to  the  region — with  such  remarkable  developments  as  we  have 
indicated  in  the  kingfishers  and  pigeons,  place  the  Australian 
region  in  the  first  rank  for  the  variety,  singularity,  and  interest 
of  its  birds,  and  only  second  to  South  America  as  regards 
numbers  and  beautv. 

Reptiles. — In  Reptiles  the  peculiarity  of  the  main  Australian 
region  is  less  marked,  although  the  fauna  is  sufficiently  distinct. 
There  is  no  family  of  snakes  confined  to  the  region,  but  many 
peculiar  genera  of  the  families  Pythonidae  and  Elapidae.  About 
two-thirds  of  the  Australian  snakes  belong  to  the  latter  family, 
and  are  poisonous  ;  so  that  although  the  Crotalida?  and  ViperidaB 
are  absent,  there  are  perhaps  a  larger  proportion  of  poisonous 
to  harmless  snakes  than  in  any  other  part  of  the  world.  Accord- 
ing to  Mr.  Gerard  Krefft  the  proportion  varies  considerably  in  the 
different  colonies.  In  Victoria,  New  South  Wales,  and  Queens- 
land the  proportion  is  about  two  to  one;  in  West  Australia 
three  to  one ;  and  in  South  Australia  six  to  one.  In  Tasmania 
there  are  only  3  species  and  all  are  poisonous.  The  number 
of  species,  as  in  other  parts  of  the  world,  seems  to  increase 
with  temperature.  The  3  in  Tasmania  have  increased  to  12 
in  Victoria,  15  in  South  Australia  and  the  same  in  West 
Austmlia ;  31  in  New  South  Wales,  and  42  in  sub-tropical 
Queensland. 

The  lizards  of  Australia  have  lately  been  catalogued  by  Dr. 
Gttnther  in  the  concluding  part  of  the  "  Voyage  of  the  Erebus 
and  Terror,"  issued  in  1875.  They  belong  to  8  families,  3  of 
which  are  peculiar;  57  genera  of  which  36  are  peculiar;  and 
about  140  species,  all  but  2  or  3  of  which  are  peculiar.  The 
scinks  and  geckoes  form  the  great  bulk  of  the  Australian 
lizards,  with  a  few  Agamidae,  GymnopthalmidaB,  and  Varanidee. 
The  three  peculiar  families  are  the  Pygopodidae,  Aprasiidae  and 
Lialidae;  comprising  only  4  genera  and  7  species.  The  above 
all  belong  to  Australia  proper.  Those  of  the  other  sub-regions 
are  few  in  number  and  will  be  noticed  under  their  respective 
localities.  They  will  perhaps  bring  up  the  number  of  genera  to 
70.  West  and  South  Australia  seem  to  offer  much  peculiarity 
in  their  lizards;  these  districts  possessing  12  peculiar  genera, 
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while  a  much  smaller  number  are  confined  to  the  East  and 
South-East,  or  to  the  North. 

Among  the  fresh-water  turtles  of  the  family  ChelydidiE 
there  are  three  peculiar  genera — Uhelodiiui,  Chelemys,  and  El&eya, 
all  from  Australia. 

Amphibia. — No  tailed  amphibians  are  known  from  the  whole 
region,  but  no  less  than  eleven  of  the  families  of  tail-less  Batra- 
chians  (toads  and  frogs)  are  known  to  inhabit  some  part  or 
other  of  it.  A  peculiar  family  (Xenorhinidae),  consisting  of 
a  single  species,  is  found  in  New  Guinea;  the  true  toads 
(Bufonidse)  are  only  represented  by  a  single  species  of  a  pecu- 
liar genus  in  Australia,  and  by  a  Bufo  in  Celebes.  Nine  of  the 
families  are  represented  in  Australia  itself,  and  the  following 
genera  are  peculiar  to  it : — Pseudophryne  (Phryniscidae),  Pachy- 
batraehus,  and  Chelydobatrarhus  (Engystomydaj) ;  Hettoponw 
vAlytida?) ;  Pelodyras  and  Ciiirodyras  (Pelodryada;) ;  Notaden 
(Bufonidje). 

Frtsh-water  Fish. — There  is  only  one  peculiar  family  of  fresh- 
water fishes  in  this  region — the  Gadopsida? — represented  by  a 
single  genus  and  species.  The  other  species  of  Australia  belong 
to  the  families  Trachinida?,  Atherinida?,  Mugillida?,  Siluridce, 
Homaloptera?,  Haplochitonidae,  Galaxidae,  Osteoglossidce,  Sym- 
branchidce,  and  Sirenoidei ;  most  of  the  genera  being  peculiar. 
The  large  and  widely-distributed  families,  Cyprinodontidae  and 
Cyprinidae,  are  absent.  The  most  remarkable  fish  is  the  recently 
discovered  Ceratodus,  allied  to  the  Lepidosircn  of  Tropical 
America,  and  Protoptcrus  of  Tropical  Africa,  the  three  species 
constituting  the  Sub-class  Dipnoi,  remains  of  which  have  been 
found  fossil  in  the  Triassic  formation. 

Summary  of  Australian  Vertebrata. — In  order  to  complete 
our  general  sketch  of  Australian  zoology,  and  to  aflbrd  materials 
for  comparison  with  other  regions,  we  will  here  summarize  the 
distribution  of  Vertebrata  in  the  entire  Australian  region,  as 
given  in  detail  in  the  tables  at  the  end  of  this  chapter.  When 
an  undoubted  Oriental  family  or  genus  extends  to  Celebes  only 
we  do  not  count  it  as  belonging  to  the  Australian  region,  that 
jgland-  being  so  very  anomalous  and  intermediate  in  character. 
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The  Australian  region,  then,  possesses  examples  of  18  families 
of  Mammalia,  8  of  which  are  peculiar  ;  71  of  Birds,  16  being 
peculiar ;  31  of  Reptiles,  4  being  peculiar ;  11  of  Amphibia,  with 
1  peculiar;  and  11  of  Fresh-water  fish,  with  1  peculiar.  In  all, 
142  families  of  Vertebrates,  30  of  which  are  almost  or  quite 
confined  to  it,  or  between  one-fourth  and  one-fifth  of  the  whole 
number. 

The  genera  of  Mammalia  occurring  within  the  limits  of  this 
region  are  70,  of  which  45  are  almost,  or  quite,  confined  to  it. 

Of  Land-Birds  there  are  296  genera,  196  of  which  are  equally 
limited.  The  proportion  is  in  both  cases  very  nearly  five- 
eighths. 

This  shows  a  considerable  deficiency  both  in  families  of  Ver- 
tebrates and  genera  of  Mammalia,  as  compared  with  the  Oriental 
and  Ethiopian  regions ;  while  in  genera  of  Birds  it  is  a  little 
superior  to  the  latter  in  total  numbers,  and  considerably  so  in 
the  proportion  of  peculiar  types. 

Supposed  Land  Connection  between  Australia  and  South  America. 

We  may  now  consider  how  far  the  different  classes  and  orders 
of  vertebrates  afford  indications  that  during  past  ages  there 
has  been  some  closer  connection  between  Australia  and  South 
America  than  that  which  now  exists. 

Among  Mammalia  we  have  the  remarkable  fact  of  a  group 
of  marsupials  inhabiting  South  America,  and  extending  even 
into  the  temperate  regions  of  North  America,  while  they  are 
found  in  no  other  part  of  the  globe  beyond  the  limits  of  the 
Australian  region  ;  and  this  has  often  been  held  to  be  evidence 
of  a  former  connection  between  the  two  countries.  A  prelimi- 
nary objection  to  this  view  is,  that  the  opossums  seem  to  be 
rather  a  tropical  group,  only  one  species  reaching  as  far  as  42° 
south  latitude  on  the  west  coast  of  South  America ;  but  what- 
ever evidence  we  have  which  seems  to  require  a  former  union 
of  these  countries  shows  that  it  took  place,  if  at  all,  towards  their 
cold  southern  limits,  the  tropical  faunas  on  the  whole  showing 
no  similarity.  This  is  not  a  very  strong  objection,  since  climates 
may  have  changed  in  the  south  to  as  great  an  extent  as  we 
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know  they  have  in  the  north.  Perhaps  a  more  important  con- 
sideration is,  that  Didelphys  is  a  family  type  unknown  in  Aus- 
tralia ;  and  this  implies  that  the  point  of  common  origin  is  very 
remote  in  geological  time.  But  the  most  conclusive  fact  is  that 
in  the  Eocene  and  Miocene  periods  this  very  family,  Didel- 
phyidae,  existed  in  Europe,  while  it  only  appeared  in  America 
in  the  Post-pliocene  or  perhaps  the  Pliocene  period ;  so  that  it 
is  really  an  Old- World  group,  which,  though  long  since  extinct 
in  its  birthplace,  has  survived  in  America,  to  which  country  it 
is  a  comparatively  recent  emigrant.  Primeval  forms  of  marsu- 
pials we  know  abounded  in  Europe  during  much  of  the  Secondary 
epoch,  and  no  doubt  supplied  Australia  with  the  ancestors  of 
the  present  fauna.  It  is  clear,  therefore,  that  in  this  case  there 
is  not  a  particle  of  evidence  for  any  former  union  between 
Australia  and  South  America ;  while  it  is  almost  demonstrated 
that  both  derived  their  marsupials  from  a  common  source  in  the 
northern  hemisphere. 

Birds  offer  us  more  numerous  but  less  clearly  defined  cases  of 
this  kind.  Among  Passeres,  the  wonderful  lyre  bird  (Menura) 
is  believed  by  some  ornithologists  to  be  decidedly  allied  to  the 
South  American  Pteroptochida?,  while  others  maintain  that 
it  is  altogether  peculiar,  and  has  no  such  affinity.  The  Aus- 
tralian Pachycephalidae  have  also  been  supposed  to  find  their 
nearest  allies  in  the  American  Vireonida?,  but  this  is,  perhaps, 
equally  problematical.  That  the  mound-makers  (Megapodiida;) 
of  the  Australian  region  are  more  nearly  allied  to  the  South 
American  curassows  (Cracida?)  than  to  any  other  family,  is  per- 
haps better  established  ;  but  if  proved,  it  is  probably  due,  as  in 
tne  case  of  the  marsupials,  to  the  survival  of  an  ancient  and 
once  wide-spread  type,  and  thus  lends  no  support  to  the  theory 
of  a  land  connection  between  the  two  regions.  A  recent  author, 
Professor  Garrod,  classes  Phaps  and  other  Australian  genera  of 
pigeons  along  with  Zenaida  and  allied  South  American  forms ; 
but  here  again  the  affinity,  if  it  exists,  is  so  remote  that  the  ex- 
planation already  given  will  suffice  to  account  for  it.  There 
remain  only  the  penguins  of  the  genus  Eudyptes;  and  these 
have  almost  certainly  passed  from  one  region  to  the  other,  but 
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no  actual  land  connection  is  required  for  birds  which  can  cross 
considerable  arms  of  the  sea. 

Reptiles  again  seem  to  offer  no  more  support  to  the  view  than 
do  mammalia  or  birds.  Among  snakes  there  are  no  families  in 
common  that  have  not  a  very  wide  distribution.  Among  lizards 
the  Gymnopthalmidse  are  the  only  family  that  favour  the 
notion,  since  they  are  found  in  Australia  and  South  America, 
but  not  in  the  Oriental  region.  Yet  they  occur  in  both  the 
Palaearctic  and  Ethiopian  regions,  and  their  distribution  is  alto- 
gether too  erratic  to  be  of  any  value  in  a  case  of  this  kind; 
and  the  same  remarks  apply  to  the  tortoises  of  the  family 
Chelydidae. 

The  Amphibia,  however,  furnish  us  with  some  inore  decided 
facts.  We  have  first  the  family  of  tree-frogs,  Pelodryade,  con- 
fined to  the  two  regions ;  Litoria,  a  genus  of  the  family  Hylida? 
peculiar  to  Australia,  but  with  one  species  in  Paraguay  ;  and  in 
the  family  Discoglossidaj,  the  Australian  genus  Chiroleptcs  has 
its  nearest  ally  in  the  Chilian  genus  Calyptoceplmlus. 

Fresh-water  fishes  give  yet  clearer  evidence.  Three  groups  are 
exclusively  found  in  these  two  regions ;  Aphritis,  a  fresh- water 
genus  of  Trachinidae,  has  one  species  in  Tasmania  and  two 
others  iu  Patagonia ;  the  Haplochitonidaj  inhabit  only  Terra  del 
Fuego,  the  Falkland  Islands  and  South  Australia;  while  the 
genus  Galaxias  (forming  the  family  Galaxidae)  is  confined  to 
South  Temperate  America,  Australia,  and  New  Zealand.  We 
have  also  the  genus  O&teoglon&um  confined  to  the  tropical 
rivers  of  Eastern  South  America,  the  Iudo- Malay  Islands  and 
Australia. 

It  is  important  here  to  notice  that  the  heat-loving  Keptilia 
afford  hardly  any  indications  of  close  affinity  between  the  two 
regions,  while  the  cold-enduring  amphibia  and  fresh-water 
iish,  offer  them  in  abundance.  Taking  this  fact  in  con- 
nection  with  the  absence  of  all  indications  of  close  affinity 
among  the  mammalia  and  terrestrial  birds,  the  conclusion  seems 
inevitable  that  there  has  been  no  land-connection  between  the 
two  regions  within  the  period  of  existing  species,  genera,  or 
families.    Yet  some  interchange  of  amphibia  and  fresh-water 
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fishes,  as  of  plants  and  insects,  has  undoubtedly  occurred,  hut 
this  lias  been  effected  by  other  means.  If  we  look  at  a  globe 
we  see  at  once  how  this  interchange  may  have  taken  place. 
Immediately  south  of  Cape  Horn  we  have  the  South  Shetland 
Islands  and  Graham's  land,  which  is  not  improbably  continuous, 
or  nearly  so,  with  South  Victoria  land  immediately  to  the  south 
of  New  Zealand.  The  intervening  space  is  partly  occupied 
by  the  Auckland,  Campbell,  and  Macquarics'  Islands,  which, 
there  is  reason  to  believe  are  the  relics  of  a  great  southern  ex- 
tension of  New  Zealand.  At  all  events  they  form  points  which 
would  aid  the  transmission  of  many  organisms ;  and  the  farthest 
of  the  Macquaries'  group,  Emerald  Island,  is  only  GOO  miles  from 
the  outlying  islets  of  Victoria  land.  The  ova  of  fish  will  survive 
a  considerable  time  in  the  air,  and  the  successful  transmission  of 
salmon  ova  to  New  Zealand  packed  in  ice,  shows  how  far  they 
might  travel  on  icebergs.  Now  there  is  evidently  some  means 
by  which  ova  or  young  fishes  are  carried  moderate  distances,  from 
the  fact  that  remote  alpine  lakes  and  distinct  river  systems  often 
have  the  same  species.  Glaciers  and  icebergs  generally  have  pools 
of  fresh  water  on  their  surfaces  ;  and  whatever  cause  transmits  fish 
to  an  isolated  pond  might  occasionally  stock  these  pools,  and  by 
this  means  introduce  the  fishes  of  one  southern  island  into 
another.  Batraehians,  which  are  equally  patient  of  cold,  might 
be  transported  by  similar  means ;  while,  as  Mr.  Darwiu  has  so 
well  shown,  (Origin  of  Species,  0th  Ed.  p.  345)  there  are  various 
known  modes  by  which  plants  might  be  transmitted,  and  we 
need  not  therefore  be  surprised  that  botanists  find  a  much 
greater  similarity  between  the  production  of  the  several  Southern 
lands  and  islands,  than  do  zoologists.  It  is  important  to  notice 
that,  however  this  intercommunication  was  effected,  it  has  con- 
tinued down  to  the  epoch  of  existing  species ;  for  Dr.  Giiuther 
finds  the  same  species  of  fresh-water  fish  (Qalaxias  attenuatus) 
inhabiting  Tasmania,  New  Zealand,  the  Falkland  Islands,  and 
Temperate  South  America  ;  while  another  species  is  common  to 
New  Zealand  and  the  Auckland  Islands.  We  cannot  believe 
that  a  laud  connection  has  existed  between  all  these  remote 
lands  within  the  period  of  existence  of  this  one  species  of  fish, 
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not  only  on  account  of  what  we  know  of  the  permanence  of 
continents  and  deep  oceans,  hut  because  such  a  connection  must 
have  led  to  much  more  numerous  and  important  cases  of  simi- 
larity of  natural  productions  than  we  actually  find.  And  if 
within  the  life  of  species  such  interchange  may  have  taken 
place  across  seas  of  greater  or  less  extent,  still  more  easy  is  it 
to  understand,  how,  within  the  life  of  genera  and  families,  a  num- 
ber of  such  interchanges  may  have  occurred  ;  yet  always  limited 
to  those  groups  whose  conditions  of  life  render  transmission 
possible.  Had  an  actual  land  connection  existed  within  the 
temperate  zone,  or  during  a  period  of  warmth  in  the  Antarctic 
regions,  there  would  have  been  no  such  strict  limitations  to  the 
inter-migration  of  animals.  It  may  be  held  to  support  the  view 
that  floating  ice  has  had  some  share  in  the  transmission  of  fish 
and  amphibia,  when  we  find  that  in  the  case  of  the  narrow 
tropical  sea  dividing  Borneo  from  Celebes  and  the  Moluccas,  no 
proportionate  amount  of  transmission  has  taken  place,  but 
numerous  species,  genera,  and  whole  families,  terminate  abruptly 
at  what  we  have  other  reasons  for  believing  to  be  the  furthest 
limits  of  an  ancient  continent.  We  can  hardly  suppose,  how- 
ever, that  this  mode  of  transmission  would  have  sufficed  for 
such  groups  as  tree-frogs,  which  are  inhabitants  of  the  more 
temperate  or  even  warm  portions  of  the  two  southern  lands. 
Some  of  these  cases  may  perhaps  lie  explained  by  the  supposi- 
tion of  a  considerable  extent  of  land  in  the  South-Temperate  and 
Antarctic  regions  now  submerged,  and  by  a  warm  or  temperate 
climate  analogous  to  that  which  prevailed  in  the  Arctic  regions 
during  some  part  of  the  Miocene  epoch ;  while  others  may  be 
due  to  cases  of  survival  in  the  two  areas  of  once  wide-spread 
groups,  a  view  supported  in  the  case  of  the  Amphibia  by  the 
erratic  manner  in  which  many  of  the  groups  are  spread  over 
the  globe. 

From  an  examination  of  the  facts  presented  by  the  vari- 
ous classes  of  vertebrates,  we  are,  then,  led  to  the  conclusion, 
that  there  is  no  evidence  of  a  former  land-connection  be- 
tween the  Australian  and  Neotropical  regions  ;  but  that  the 
various  scattered  resemblances  in    their  natural  productions 
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that  undoubtedly  occur,  arc  probably  due  to  three  distinct 

causes. 

First,  we  have  the  American  Didelphyidre,  among  Mammals, 
and  the  Cracida;,  among  birds,  allied  respectively  to  the  Marsu- 
pials and  the  Mcgapodiid™  of  Australia.  This  is  probably  more 
a  coincidence  than  an  affinity,  due  to  the  preservation  of  ancient 
wide-spread  types  in  two  remote  areas,  each  cut  off  from  the 
great  northern  continental  masses,  in  which  higher  forms  were 
evolved  leading  to  the  extinction  of  the  lower  types.  In  each 
of  these  southern  isolated  lands  the  original  type  would  undergo 
a  special  development ;  in  the  one  case  suited  to  an  arboreal 
existence,  in  the  other  to  a  life  among  arid  plains. 

The  second  case  is  that  of  the  tree-frogs,  and  the  genus  Ostto- 
gtossum  among  fishes ;  and  is  most  likely  due  to  the  extension 
and  approximation  of  the  two  southern  continents,  and  the  exist- 
ence of  some  intermediate  lands,  during  a  warm  period  when 
facilities  would  be  affordod  for  the  transmission  of  a  few  or- 
ganisms by  the  causes  which  have  led  to  the  exceptional  diffusion 
of  fresh-water  productions  in  all  parts  of  the  world.  As  however 
Ostwjlossum  occurs  also  in  the  Sunda  Islands,  this  may  be  a  case 
of  survival  of  a  once  wide-spread  group. 

The  third  case  is  that  of  the  same  genera  and  even  species  of 
fish,  and  perhaps  of  frogs,  in  the  two  countries ;  which  may 
be  due  to  transmission  from  island  to  island  by  the  aid  of  float- 
ing ice,  with  or  without  the  assistance  of  more  intervening 
lands  than  now  exist. 

Having  arrived  at  these  conclusions  from  a  consideration  of 
the  vcrtebrata,  we  shall  be  in  a  position  to  examine  how  far 
the  same  causes  will  explain,  or  agree  with,  the  distribution  of  the 
invertebrate  groups,  or  elucidate  any  special  difficulties  we  may 
meet  with  in  the  relations  of  the  sub-regions. 

Insects. 

The  insects  of  the  Australian  rejnon  are  as  varied,  and  in 
some  respects  as  peculiar  as  its  higher  forms  of  life.  As  we 
have  already  indicated  in  our  sketch  of  the  Oriental  region,  a 
vast  number  of  forms  inhabit  the  Austro-Malay  sub-region 
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which  are  absent  from  Australia  proper.  Such  of  these  as  are 
common  to  the  Malay  archipelago  as  a  whole,  have  been  already 
noted ;  we  shall  here  confine  ourselves  more  especially  to  the 
groups  peculiar  to  the  region,  which  are  almost  all  either 
Australian  or  Austro-Malayan,  the  Pacific  Islands  and  New 
Zealand  being  very  poor  in  insect  life. 

Lepidoptei'a. — Australia  itself  is  poor  in  butterflies,  except  in 
its  northern  and  more  tropical  parts,  where  green  Ornithoptcroc 
and  several  other  Malayan  forms  occur.  In  South  Australia 
there  are  less  than  thirty-five  species,  whereas  in  Queensland  there 
arc  probably  over  a  hundred.  The  peculiar  Australian  forms 
are  few.  In  the  family  Satyridaj,  A'enica  and  Hdcronympha, 
with  Hypocuta  extending  to  New  Guinea;  among  the  Lyca> 
nida-,  Ogyris  and  Utica  are  confined  to  Australia  proper,  and 
Hypochnjsops  to  the  region ;  and  in  Papilionida?,  the  remark- 
able Eurycus  is  confined  to  Australia,  but  is  allied  to  Euryades, 
a  genus  found  in  Temperate  South  America  (La  Plata),  and  to 
the  Parnasshis  of  the  North-Temperate  zone. 

The  Austro-Malay  sub-region  has  more  peculiar  forms.  Hama- 
dryas,  a  genus  of  Danaidse,  approximates  to  some  South  American 
forms ;  Hyadcs  and  Hyantis  are  remarkable  groups  of  Morphidie; 
Myncs  and  Prothoii  are  line  Nymphalidie,  the  former  extending  to 
Queensland ;  Dicallaneura,  a  genus  of  Eryciuidu?,  and  Elodina, 
of  Pieridse,  are  also  peculiar  forms.  The  fine  JEycm  group  of 
Papilio,  and  Prunaus  group  of  Ornithoptcra,  also  belong  exclu- 
sively to  this  region. 

Xois  is  confined  to  the  Fiji  Islands,  Blctogona  to  Celebes,  and 
Acropthalmia  to  New  Zealand,  all  genera  of  Satyrida?.  Seven- 
teen genera  in  all  are  confiued  to  the  Australian  region. 

Among  the  Sphingina,  I'ollanisus,  a  genus  of  Zygienidae,  is 
Australian  ;  also  four  genera  of  Castuiidic — Syncmon,  Euschcmoii, 
Damias,  and  Cocytia,  the  latter  being  confined  to  the  Papuan 
islands.  The  occurrence  of  this  otherwise  purely  South  American 
family  in  the  Australian  region,  as  well  as  the  affinity  of  Euiycus 
and  Euryades  noticed  above,  is  interesting ;  but  as  we  have  seen 
that  the  genera  and  families  of  insects  are  more  permanent  than 
those  of  the  higher  animals,  and  as  the  groups  in  question  are 


Digitized  hy  GQOqfc 


CHAP.  XIII.] 


THE  AUSTRALIAN  REGION. 


405 


confined  to  the  wanner  parts  of  both  countries,  they  may  be  best 
explained  as  cases  of  survival  of  a  once  wide-spread  type,  and 
may  probably  date  back  to  the  period  when  the  ancestors  of  the 
Marsupials  and  Mcgapodii  were  cut  off  from  the  rest  of  the  world. 

Cohoptera. — The  same  remark  applies  here  as  in  the  Lepidop- 
tera,  respecting  the  affinity  of  the  Austro-Malay  fauna  to  that  of 
Tndo-Malay  Islands;  but  Australia  proper  is  much  richer  in 
beetles  than  in  butterflies,  and  exhibits  much  more  speciality. 
Although  the  other  two  parts  of  the  Australian  region  (Polynesia 
and  New  Zealand)  are  very  poor  in  beetles,  it  will,  nevertheless, 
on  the  whole  compare  favourably  with  any  of  the  regions  except 
the  very  richest. 

Cicindelidtt  are  not  very  abundant.  Thcrate*  and  Tricoiuhjla 
are  the  characteristic  genera  in  Austro-Malaya,  but  are  absent 
from  Australia,  where  we  have  Tdracha  as  the  most  character- 
istic genus,  with  one  species  of  Mcgaccphala  and  two  of  Distyp- 
ftidera,  a  genus  which  is  found  also  in  New  Zealand  and  some 
of  the  Pacific  Islands.  The  occurrence  of  the  South  American 
genus,  Tdracha,  may  perhaps  be  due  to  a  direct  transfer  by 
means  of  intervening  lands  during  the  warm  southern  period ; 
but  considering  the  permanence  of  coleopterous  forms  (as  shown 
by  the  Miocene  species  belonging  almost  wholly  to  existing 
genera),  it  seems  more  probable  that  it  is  a  case  of  the  survival 
of  a  once  wide-spread  group. 

Carabidm  are  well  represented,  there  being  no  less  than  94 
peculiar  genera,  of  which  19  are  confined  to  New  Zealand.  The 
Australian  genera  of  most  importance  are  Carcnum  (68  species), 
Promecoderus  (27  species),  Silphomorpha  (32  species),  Adelotopus 
(27  species),  Scaraphites  (25  species),  Notonomus  (18  species), 
Gnalhavijs  (12  species),  Euioma(9  species),  ^Enigma  (15  species), 
Lacordairea  (8  species),  Pamborus  (8  species),  CatadromiiA  (4  spe- 
cies),— the  latter  found  in  Australia  and  Celebes.  Common  in 
Australia  and  New  Zealand  are  Mccodcma  (14  species),  Homalo- 
soma  (32  species),  Dicrochilc  (12  species),  and  Scopodcs  (5  species). 
The  larger  genera,  confined  to  New  Zealand  only,  are  Mctaglymma 
(8  species),  and  Demetrida  (3  species).  The  curious  genus 
Pseudomorpha  (10  species),  is  divided  between  California,  Brazil, 
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and  Australia ;  and  the  Australian  genera,  Addotopus,  Silpho- 
morpha,  and  Sphallomorpha,  form  with  it  a  distinct  tribe  of  Cole- 
optera.  These  being  all  confined  to  the  -warmer  regions,  and  having 
so  scattered  a  distribution,  are  no  doubt  the  relics  of  a  wide- 
spread group.  The  Australian  genus,  Promccodcrus,  has,  how- 
ever, closely  allied  genera  {Cascclim  and  its  allies),  in  Chili  and 
Patagonia;  while  two  small  genera  confined  to  the  Auckland 
Islands  {Heterodactylm  and  Pristancyclus)  are  allied  to  a  group 
found  only  in  Terra-del-Fuego  and  the  Falkland  Islands, 
(Migadops) ;  and  in  these  cases  we  may  well  believe  that  a  direct 
transmission  has  taken  place  by  some  of  the  various  means 
already  indicated. 

In  Lucanidae,  Australia  is  only  moderately  rich,  having  7 
peculiar  genera.  The  most  important  are  Cerc.tognathiis  and  Rhys- 
sonotus,  confined  to  Australia ;  Lissotes  to  Australia  and  New 
Zealand ;  Lamprima  to  Australia  and  Papua.  Mitopliyllus  and 
Dendroblax  inhabit  New  Zealand  only ;  while  Syndesm  is  found 
in  Australia,  New  Caledonia,  and  tropical  South  America. 

The  beautiful  Cetoniidae  are  poorly  represented,  there  being 
only  3  peculiar  genera ; — Schizorhina,  mainly  Australian,  but 
extending  to  Papua  and  the  Moluccas;  Anacamptorhina,  con- 
fined to  New  Guinea,  and  Sternoplus  to  Celebes.  Lomaptcra  is 
very  characteristic  of  the  Austro-Malay  Islands.  This  almost 
tropical  family  shows  no  approximations  between  the  Australian 
and  Neotropical  faunas. 

In  Buprestida3,  the  Australian  region  is  the  richest,  possessing 
no  less  than  47  genera,  of  which  20  are  peculiar  to  it.  Of  these,  15 
are  peculiar  to  Australia  itself,  the  most  important  being  Stig- 
modera  (212  species),  Ethon  (13  species),  and  Nascio  (3  species) ; 
Cisseis  (17  species),  and  the  magnificent  Ctilodema  (3  species), 
are  common  to  Australia  and  Austro-Malaya ;  while  Sambus 
(10  species)  and  Anthaxomorpha  (4  species),  with  some  smaller 
groups,  are  peculiarly  Austro-Malay  an.  In  this  family  occur 
several  points  of  contact  with  the  Neotropical  region.  Siigmo- 
dera  is  said  to  have  a  species  in  Chili,  while  there  are  undoubt- 
edly several  allied  genera  in  Chili  and  South  Temperate  America. 
The  genus  Curu  has  5  Australian  and  3  Chilian  species,  and 
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Achcrusia  has  2  species  in  Brazil,  1  in  Australia.  These  re- 
semblances may  probably  have  arisen  from  intercommunication 
during  the  warm  southern  period,  when  floating  timber  would 
occasionally  transmit  a  few  lame  of  this  family  from  island  to 
island  across  the  antarctic  seas.  When  the  cold  period  returned, 
they  would  spread  northward,  and  become  more  or  less  modified 
under  the  new  physical  conditions  and  organic  competition,  to 
which  they  were  subjected. 

We  now  come  to  the  very  important  group  of  Longicorns,  in 
which  the  Australian  region  as  a  whole,  is  very  rich,  possessing 
360  genera,  of  which  263  are  peculiar  to  it.  Of  these  about  50 
are  confined  to  the  Austro-Malay  Islands,  12  to  New  Zealand, 
and  the  remainder  to  Australia  proper  with  Tasmania.  Of  the 
genera  confined  to,  or  highly  characteristic  of  Australia,  the 
following  are  the  most  important  : — Cncmoplites,  belonging  to 
the  Prionida? ;  Phoracantha,  to  the  Cerambycida? ;  Zygocera, 
Hebtecrus,  Symphylctes,  and  Rhytidophora,  to  the  Lamiidae. 
Confined  to  the  Austro-Malay  Islands  are  Tdhioiica  (Ceramby- 
cidae)  :  Tmesutcmvs,  Am-henotus,  Micracantha,  and  Sybra 
(Lamiidae) ;  but  there  are  also  such  Malayan  genera  as  Batocera 
Gnoma,  Praojwtha,  and  Sphenura,  which  are  very  abundant  in 
the  Austro-Malay  sub-region.  A  species  of  each  of  the  Austra- 
lian genera,  Zygocera,  Syllitus,  and  I^eudoceplialus,  is  said  to 
occur  in  Chili,  and  one  of  the  tropical  American  genus,  Hamnia- 
tochwrus,  in  tropical  Australia;  an  amount  of  resemblance 
which,  a3  in  the  case  of  the  Buprestidae,  may  be  imputed 
to  trans-oceanic  migration  during  the  Southern  warm  period. 
This  concludes  our  illustrations  of  the  distribution  of  some  of 
the  more  important  groups  of  Australian  insects  ;  and  it  will  be 
admitted  that  we  have  not  met  with  any  such  an  amount  of 
identity  with  the  fauna  of  Temperate  South  America,  as  to 
require  us  to  modify  the  conclusions  we  arrived  at  from  a  con- 
sideration of  the  vertebrate  groups. 

Land-Shells. — The  distribution  of  many  of  the  larger  genera 
of  land-shells  is  very  erratic,  while  others  are  exceedingly  re- 
stricted, so  that  it  requires  an  experienced  conchologist  to 
investigate  the  affinities  of  the  several  groups,  and  thus  work 
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out  the  important  facts  of  distribution.  All  that  can  be  done 
liere  is  to  note  the  characteristic  and  peculiar  genera,  and  any 
others  presenting  features  of  special  interest. 

Tn  the  great  family  of  the  snails  (Helicidre),  the  only  genera 
strictly  confined  to  the  region  are,  rartvla,  now  containing  above 
100  species,  and  ranging  over  the  Pacific  from  the  Solomon  Isles 
on  the  west,  to  the  Sandwich  Islands  and  Tahiti  on  the  east; 
and  AcJiatinella,  now  containing  nearly  300  species,  and  wholly 
confined  to  the  Sandwich  Islands.  Pfeifferia  is  confined  to  the 
Philippine  Islands  and  Moluccas ;  Cochlostyla  to  the  Indo-Malay 
Islands  and  Australia  ;  Bulimvs  occurs  in  most  of  the  insular 
groups,  including  New  Zealand,  but  is  absent  from  Australia. 

Among  the  Aciculidre,  the  widely-scattered  Truncatclla  is  the 
only  genus  represented.  Among  Diplommatinida*,  Diplommatina 
is  the  characteristic  genus,  ranging  over  the  whole  region, 
and  found  elsewhere  as  far   as  India,  with  one  species  in 
Trinidad.     The  extensive  family  Cyclostomida?,  is  not  well 
represented.    Seven  genera  reach  the  Austro-Malay  Islands, 
one  of  which,  Rcrjistcrma,  is  confined  to  the  Philippines,  Moluc- 
cas, New  Caledonia,  and  the  Marshall  Islands.  Omphalotropi* 
is  the  most  characteristic  genus,  ranging  over  the  whole  region; 
CalHa  is  confined  to  the  Philippines,  Ceram,  and  Australia; 
Realia  to  New  Zealand  and  the  Marquesas.   The  genus  Helicina 
alone  represents  the  Helicinidrc,  and  is  found  in  the  whole  region 
except  New  Zealand.    The  number  of  species  known  from 
Australia  is  perhaps  about  300;  while  the  Polynesian  sub-region, 
according  to  Mr.  Harper  Pease,  contains  over  COO  ;  the  Austro- 
Malay  Islands  will  furnish  probably  200;  and  New  Zealand 
about  100 ;  making  a  total  of  about  1,200  species  for  the  whole 
region. 

Australian  Sub-regions. 

Few  of  the  great  zoological  regions  comprise  four  divisions  so 
strongly  contrasted  as  these,  or  which  present  so  many  interesting 
problems.  "We  have  first  the  Austro-Malay  Islands,  an  equatorial 
forest-region  teeming  with  varied  and  beautiful  forms  of  life ; 
next  we  have  Australia  itself,  an  inland-continent  with  its  satellite 
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Tasmania,  both  tropical  and  temperate,  but  for  the  most  part 
arid,  yet  abounding  in  peculiar  forms  in  all  the  classes  of  animals; 
then  come  the  Polynesian  Islands,  another  luxuriant  region  of 
tropical  vegetation,  yet  excessively  poor  in  most  of  the  higher 
groups  of  animals  as  well  as  in  some  of  the  lower ;  and  lastly, 
we  have  New  Zealand,  a  pair  of  temperate  forest-clad  islands 
far  in  the  southern  ocean,  with  a  very  limited  yet  strange  and 
almost  wholly  peculiar  fauna.  We  have  now  to  consider  the 
general  features  and  internal  relations  of  the  faunas  of  each  of 
these  sub-regions,  together  with  any  external  relations  which 
have  not  been  discussed  while  treating  the  region  as  a  whole. 

I.  Austro-Malayan  Sub-region. 

The  central  mass  on  which  almost  every  part  of  this  sub- 
region  is  clearly  dependent,  is  the  great  island  of  New  Guinea, 
inhabited  by  the  Papuan  race  of  mankind ;  and  this,  with  the 
surrounding  islands,  which  are  separated  from  it  by  shallow  seas 
and  possess  its  most  marked  zoological  features,  are  termed  Papua. 
A  little  further  away  lie  the  important  groups  of  the  Moluccas 
on  one  side  and  the  Eastern  Papuan  Islands  on  the  other,  which 
possess  a  fauna  mainly  derivative  from  New  Guinea,  yet  wanting 
many  of  its  distinctive  types  ;  and,  in  the  case  of  the  Moluccas 
possessing  many  groups  which  are  not  Australian,  but  derived 
from  the  adjacent  Oriental  region.  To  the  south  of  these  we 
have  the  Timor  group,  whose  fauna  is  clearly  derivative,  from 
Australia,  from  Java,  and  from  the  Moluccas.  Lastly  comes 
Celebes,  whose  fauna  is  most  complex  and  puzzling,  and,  so  far 
as  we  can  judge,  not  fundamentally  derivative  from  any  of  the 
surrounding  islands. 

Papua,  or  the  New  Guinea  Group. — New  Guinea  is  very 
deficient  in  Mammalia  as  compared  with  Australia,  though  this 
apparent  poverty  may,  in  part,  depend  on  our  very  scanty  know- 
ledge. As  yet  only  four  of  the  Australian  families  of  Marsupials 
are  known  to  inhabit  it,  with  nine  genera,  several  of  which 
are  peculiar.  It  also  possesses  a  peculiar  form  of  wild  pig; 
but  as  yet  no  other  non-marsupial  terrestrial  mammal  has  been 
discovered,  except  a  rat,  described  by  Dr.  Gray  as  Uromys 
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anunsis,  but  about  the  locality  of  which  there  seems  some 
doubt.1  Omitting  bats,  of  which  our  knowledge  is  very  imperfect, 
the  Papuan  Alain mals  are  as  follows  : — 

Family.  Genu*.  8i*'clea. 

Suida?    8m  1     Eastern  limit  of  the  genus. 

MuritUe   Uromys  1     Aru  Inlands  (?) 

Dasyuriche     ...  PhaxcoyaU         1     Australian  genus. 

„  ...  AnUctiiuus        1  „  „ 

„  ...    Dactylopsila      1     To  North  Australia  only. 


n 


Myoictis  1  Aru  Islands  only. 

Peraraelida?   . . .    Peramele*  1  New  Guinea  only. 

Macropodidaj . . .    Dtndrolngut  2  New  Guinea  only. 

„  ...    Dorcopsit  2  Papua  only. 

Phalangi8tida!...    Cuscus  7  Celebes  to  New  Guinea. 

„  ...    Bdukus  1  Australia  and  Moluccas, 

We  have  here  no  sign  of  any  approach  to  the  Mammalian 
fauna  of  the  Oriental  region,  for  though  Sus  has  appeared,  the 
Muridse  (rats  and  mice)  seem  to  be  wanting. 

In  Birds  the  case  is  very  different,  since  we  at  once  meet 
with  important  groups,  either  wholly,  or  almost  peculiar  to 
the  Papuan  fauna.    According  to  a  careful  estimate,  embodying 
the  recent  discoveries  of  Meyer  and  D'Albertis,  there  are 
350  species  of  Papuan  land-birds  comprised  in  136  genera. 
About  300  of  the  species  are  absolutely  peculiar  to  the  dis- 
trict, while  39  of  the  genera  are  exclusively  Papuan  or  just 
extend  into  the  Moluccas,  or  into  North  Australia  where  it 
closely  approaches  New  Guinea.    In  analysing  the  genera  we 
may  set  aside  31  as  having  a  wide  range,  and  being  of  no  signifi- 
cance in  distribution ;  such  are  most  of  the  birds  of  prey,  with 
the  genera  Hirundo,  Caprimulgns,  Zosterops  ;  and  others  widely 
spread  in  both  the  Oriental  and  Australian  regions,  as  Dkccumf 
Munia,  Eudynamis,  &c.     Of  the  remainder,  as  above  stated, 
about  39  are  peculiar  to  the  Papuan  fauna,  50  are  characteristic 
Australian  genera  ;  9  are  more  especially  Malayan,  and  as  much 
Australian  as  Oriental;  while  7  only,  appear  to  be  typically 
Oriental  with  a  discontinuous  distribution,  none  of  them  occurring 
in  the  Moluccas. 

1  See  Ann.  Nat.  Hist.,  1873,  p.  418,  where  the  species  is  said  to  inhabit 
the  Aru  Islands  and  Celebes,  which  renders  it  not  improbable  that  it  may 
have  been  curried  to  the  former  islands  from  the  latter. 
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This  Papuan  fauna  is  so  interesting  and  remarkable,  that  it 
seems  advisable  to  give  lists  of  these  several  classes  of  generic 
types. 

I.  Genera  occurring  in  the  Papuan  Islands  which  are  charac- 
teristic of  the  Australian  region  (89).  Those  marked  with  an 
asterisk  are  exclusively  Papuan. 


Sylviidaj... 
Certhiidae 
Sittulce  ... 
Oriolidoe... 

Caiupephagidae  . . .    Graxicalus,  Lcdagt. 


Malurus,  Gcrygone,  Petroica,  Orthonyx. 
Climaderit. 
Sittella. 
Mimda. 


Dicruricia: 
Mmscicapidas 


Pnchycephalidxc. . . 
Luniidas  ...        •  •  • 

Corrida;  

Paradiseidm 


Meliphagidse 


Nectariniidae 
Artamidaj 
Pittidte  ... 
Ouculidie 


Podargidfle 

Caprinuilgidje 

Cacatuidee 

Platycercidse 

Palseornithidae 

Trichoglossidaj 

Nestondaj 

Columbidae 


Megapodiid* 

Falconidaj 

Casuariidoe 


*Cha  torhynchus. 
*Pdlop«,  Monarcha,  *Leucophantes,  Mxcrtrea, 
Sifiura,  Myiagra,  *Mach<zrirhynchus,  Phi- 
pidura,  *Toilopsis. 
Padiyaphala. 
•Jbcfet. 

Cr  adieus,  *Gym  nocorvus. 

*Paradiua,  *Manucodia,  *Astrapia,  *Parotia, 
*Lophorina,  * IHphxjllodt*,  *Xanthomdus, 
*Cicinnurus,  *Paradigalla,  *Epimachus, 
* Lhtpanoriiu,*Sehiicide»,  Ptilorhis,^Eluroi- 
dus,  *Amblyornis. 

Myzomela,  Entomophila,  Glicyphila,  Ptilotit, 
*Mdidedes,  *Mdipote9,  *Mdirrhophdts, 
Anthochara,  Philemon,  *Euthyrhynchu$, 
Melithreptes. 

Chnlcostdha,  *Cosnutira. 

Ariamm. 

*Mdampi(t<t, 

*Calitchthrus. 

Alcyone,     *8yma,     Daeelo,  *Tanyriptera, 

*Mdidora. 
Podargus,  sEgothclcs. 
Eurostopodns. 

Cacatua,  *Microglosstu,  Licmdis,  *Na*itcrna. 
Aprosmidus. 

Tanygnathus,  Ededus,  Geojffroyxt*,  *Cyclopsitla. 
Trichoglossus,  *Charmo$yna,  Eos,  Lorius. 
*I)a»yptilut. 

Ptilopus,  Carpophaga,  Tayithcenas,  Reintcard- 
tccnax,  *Trugon,  *Henicophaps,  Phlogcenas, 
*Otidiphapg,  *Goura. 

Talegallus,  Megapodiut. 

*Uenico}>emi$. 

Casuarius. 


The  chief  points  of  interest  here  are  the  richness  and  speciali- 
zation of  the  parrots,  pigeons,  and  kingfishers;  the  wonderful  para- 
dise-birds ;  the  honeysuckere  ;  and  some  remarkable  flycatchers. 
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Tlic  most  prominent  deficiencies,  as  compared  with  Australia, 
are  in  Sylviidce,  Tiraaliidac,  Ploceida;,  Platycercida3,and  Falconida?. 

IT.  The  genera  which  are  characteristic  of  the  whole  Malay 
Archipelago  are  the  following  (10) : — 

1.  Erythrura    ...  (PIocokLu)  6.  Loriculus    ...  (Psittacidse) 

2.  Pitta   (Pittida?)  7.  Macropygia  ...  (Columbida?) 

3.  Ceyr   (Alcedinids)  8.  Chakophops  ...  „ 

4.  Colon         ...  (Bucerotidre)  9.  Calctnas       ...  „ 

5.  Dendrochtlulon  (Cypselida?)  10.  Baza   (Falconidic) 

III.  The  curious  set  of  genera  apparently  of  Indo-Malayan 
origin,  but  unknown  in  the  Moluccas,  are  as  follows  : — 

1.  Eupetet       ...    (Cinclidue)  4.  Arachnothtra  (Nectariniidie) 

2.  Alcippe       ...    (Timaliidxe)  5.  Prionochilus. . .  (Dicaeidw) 

3.  Pomatorhinu*  „  6.  Eulaies       ...  (Sturnidap) 

The  above  six  birds  are  very  important  as  indicating  past 
changes  in  the  Austro-Malay  Islands,  and  we  must  say  a  few 
words  about  each.     (1)  Eupetcs  is  very  remarkable,  since  the 
New  Guinea  birds  resemble  in  all  important  characters  that 
which  is  confined  to  Malacca  and  Sumatra.    They  are  pro- 
bably the  survivors  of  a  once  wide-spread  Malayan  group. 
(2)  Alcippe  or  Drijmocataphus  (for  in  which  genus  the  birds 
should  be  placed  is  doubtful)  seems  another  clear  case  of 
a  typical  Indo-Malayan  form  occurring  in  New  Guinea  and 
Java,  but  in  no  intervening  island.    (3)  Pomatorhinus  is  a  most 
characteristic  Himalayan  and  Indo-Malayan  genus,  occurring 
again  in  New  Guinea  and  also  in  Australia,  but  in  no  interme- 
diate island.    The  New  Guinea  bird  seems  as  nearly  related  to 
Oriental  as  Australian  species.    (4)  Arachnothtra  is  exactly 
parallel  to  Alcippe,  occurring  nowhere  east  of  Borneo  except  in 
New  Guinea.    (5)  Prionochilus,  a  small  black  bird,  sometimes 
classed  as  a  distinct  genus,  but  evidently  allied  to  the  Prionochili  of 
the  Indo-Malay  Islands.    (6)  Eulahes,  the  genus  which  contains 
the  well  known  Mynahs  of  India,  extends  east  of  Java  as  far  as 
Flores,  but  is  not  found  in  Celebes  or  the  Moluccas.  The  two  New 
Guinea  species  are  sometimes  classed  in  different  genera,  but  they 
are  undoubtedly  allied  to  the  Mynahs  of  India  and  Malaya. 
We  find  then,  that  while  the  ornithology  of  New  Guinea  is 
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preeminently  Australian  in  character  and  possesses  many  peculiar 
developments  of  Australian  types,  it  has  also — as  might  be  ex- 
pected from  its  geographical  position,  its  climate,  and  its  vege- 
tation—received an  infusion  of  Malayan  forms.  But  while  one 
group  of  these  is  spread  over  the  whole  Archipelago,  and  occa- 
sionally beyond  it,  there  is  another  group  which  presents  the 
unusual  and  interesting  feature  of  discontinuous  distribution, 
jumping  over  a  thousand  miles  of  island-studded  sea  from  Java 
and  Borneo  to  New  Guinea  itself.  It  is  a  parallel  case  to  that 
of  Java  in  the  Oriental  region,  which  we  have  already  discussed, 
but  the  suggested  explanation  in  that  case  is  more  difficult  to 
apply  here.  The  recent  soundings  by  the  Challenger  show  us, 
that  although  the  several  islands  of  the  Moluccas  are  surrounded 
by  water  from  1,200  to  2,800  fathoms  deep,  yet  these  seas  form 
inclosed  basins  with  rims  not  more  than  from  400  to  (J00 
fathoms  deep,  suggesting  the  idea  of  great  lakes  or  inland  seas 
which  have  sunk  down  bodily  with  the  surrounding  land,  or  that 
enormous  local  and  restricted  elevations  and  subsidences  have 
^  here  occurred.  We  have  also  the  numerous  small  islands  and  coral 
banks  south  of  Celebes  and  eastward  towards  Timor-Laut  and  the 
Aru  Islands,  indicating  great  subsidence;  and  it  is  possible  that 
there  was  an  extension  of  Papua  to  the  west,  approaeliing  suffi- 
ciently near  to  Java  to  receive  occasional  straggling  birds  of  Indo- 
Malay  type,  altogether  independent  of  the  Moluccas  to  the  north. 

Bright  Colours  and  Ornamental  Plumage  of  New  Guinea  Birds. 
— One  of  the  most  striking  features  of  Papuan  ornithology  is  the 
large  proportion  which  the  handsome  and  bright-coloured  birds 
bear  to  the  more  obscure  species.  That  this  is  really  the  case 
has  been  ascertained  by  going  over  my  own  collections,  made  at 
Aru  and  New  Guinea,  and  comparing  them  with  my  collection 
made  at  Malacca — a  district  remarkable  for  the  number  of  hand- 
some birds  it  produces.  Using,  as  nearly  as  possible,  the  same 
standard  of  beauty,  about  one-third  of  the  Malacca  birds  may  be 
classed  as  handsome,1  while  in  Papua  the  proportion  comes  out 
exactly  one-half.    This  is  due,  in  part  to  tli2  great  abundance  of 

1  I  also  find  about  this  proportion  in  my  Amazonian  collections,  even 
counting  all  the  humming-birds,  parrots,  and  toucans  aa  handsome  birds. 
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parrots,  cockatoos,  and  lories,  almost  all  of  which  are  beautiful ; 
and  of  pigeons,  more  than  half  of  which  are  very  beautiful ;  as 
well  as  to  the  numerous  kingfishers,  most  of  which  are  excessively 
brilliant.  Then  we  have  the  absence  of  thrushes,  and  the  very 
small  numbers  of  the  warblers,  shrikes,  and  Timaliidrc,  which  are 
dull-coloured  groups  ;  and,  lastly,  the  presence  of  numerous  gay 
pittas,  flycatchers,  and  the  unequalled  family  of  paradise-birds. 
A  large  number  of  birds  adorned  with  metallic  plumage  is  also  a 
marked  feature  of  this  fauna,  more  than  a  dozen  genera  being  so 
distinguished  Among  the  remarkable  forms  are  Pellopft,  a  fly- 
catcher, long  classed  as  one  of  the  Indo-Malayan  Euryla?mida?, 
which  it  resembles  both  in  bill  and  coloration  ;  MacJiorrirhynchm, 
curious  little  boat-billed  flycatchers  ;  and  Tmlopsis,  a  group  of  ter- 
restrial flycatchers  with  the  brilliant  colours  of  Pitta  or  Malum*. 
The  paradise-birds  present  the  most  wonderful  developments  of 
plumage  and  the  most  gorgeous  varieties  of  colour,  to  be  found 
among  passerine  birds.  The  great  whiskered-swift,  the  handsomest 
bird  iu  the  entire  family,  has  its  head-quarters  here.  Among  king- 
fishers the  elegant  long-tailed  Tanysipteraz  are  preeminent,  whether 
for  singularity  or  beauty.  Among  parrots,  New  Guinea  possesses 
the  great  black  cockatoo,  one  of  the  largest  and  most  singular  birds 
in  the  order ;  Nasitcrna,  the  smallest  of  known  parrots ;  and 
Charmosyna,  perhaps  the  most  elegant.  Lastly,  among  the 
pigeons  we  have  the  fine  crowned-pigeons,  the  largest  and  most 
remarkable  group  of  the  order. 

Plate  X.  Illustrating  the  Ornithology  of  New  Guinea.— The 
wonderful  ornithological  fauna  we  have  just  sketched,  could 
only  be  properly  represented  in  a  series  of  elaborate  coloured 
plates.  We  are  obliged  here  to  confine  ourselves  to  representing 
a  few  of  the  more  remarkable  types  of  form,  as  samples  of  the 
great  number  that  adorn  this  teeming  bird-land.  The  large 
central  figure  is  the  fine  twelve- wired  paradise- bird  (Epimachus 
aibus),  one  of  the  most  beautiful  and  remarkable  of  the  family. 
Its  general  plumage  appears,  at  first  sight,  to  be  velvety  black ; 
but  on  closer  examination,  and  by  holding  the  bird  in  various 
lights,  it  is  found  that  every  part  of  it  glows  with  the  most  ex- 
quisite metallic  tints    rich  bronze,  intense  violet,  and,  on  the 
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edges  of  the  breast-feathers,  brilliant  green.  An  immense  tuft  of 
dense  plumes  of  a  fine  orange-buff  colour,  springs  from  each  side 
of  the  body,  and  six  of  these  on  each  side  terminate  in  a  black 
curled  rachis  or  shaft,  which  form  a  perfectly  unique  adornment 
to  this  lovely  bird.  To  appreciate  this  wonderful  family  (of 
which  no  good  mounted  collection  exists)  the  reader  should 
examine  the  series  of  plates  in  Mr.  Elliot's  great  work  on  the 
Paradiseidae,  where  every  species  is  figured  of  the  size  of  life,  and 
with  a  perfection  of  colouring  that  leaves  little  to  be  desired. 

Below  the  Epimachm  is  one  of  the  elegant  racquet-tailed 
king-hunters  (Tanysiptera  galatca)  whose  plumage  of  vivid  blue 
and  white,  and  coral-red  bill,  combined  with  the  long  spatulate 
tail,  renders  this  bird  one  of  the  most  attractive  of  the  interest- 
ing family  of  kingfishers.  On  a  high  branch  is  seated  the  little 
Papuan  parroquet  (Charmosyna  papueiisis),  one  of  the  Tricho- 
glossidse,  or  brush-tongued  parrots, — richly  adorned  in  red  and 
yellow  plumage,  and  with  an  unusually  long  and  slender  tail.  On 
the  ground  is  the  well-known  crowned  pigeon  (Goura  corona  ta,) 
a  genus  which  is  wholly  confined  to  New  Guinea  and  a  few  of 
the  adjacent  islands.  One  of  the  very  few  Papuan  mammals,  a 
tree-kangaroo  (Dmdrolagus  inustus),  is  seated  on  a  high  branch. 
It  is  interesting,  as  an  arboreal  modification  of  a  family  which  in 
Australia  is  purely  terrestrial ;  and  as  showing  how  very  little 
alteration  of  form  or  structure  is  needed  to  adapt  an  animal  to 
such  a  different  mode  of  life. 

Reptiles  ami  Amphibia.— ()[  these  classes  comparatively  little 
is  at  present  known,  but  there  is  evidence  that  the  same  inter- 
mixture of  Oriental  and  Australian  forms  that  occurs  in  birds  aud 
insects,  is  also  found  here.  Dr.  A.  B.  Meyer,  the  translator  of  this 
work  into  German,  and  well  known  for  his  valuable  discoveries  in 
New  Guinea,  has  kindly  furnished  me  with  a  manuscript  list  of 
Papuan  reptiles,  from  which  most  of  the  information  I  am  able 
to  give  is  derived. 

Of  Snakes,  24  genera  are  known,  belonging  to  11  families.  Six 
of  the  genera  arc  Oriental, — Calamaria,  Cabcrus,  Chrysopclea, 
Lycodon,  Chcrtydrv*,  and  Ophwphtifjn*.     Four  are  Australian, 
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— Morelia,  Liasis,  Diemcnia,  and  Acanthophis ;  while  four  others 
are  more  especially  Papuan, — Dibamus  (TyphlopicUe),  Baiihy- 
orros — a  sub-genus  of  the  wide-spread  Rhabdosorna  (Calamariidae), 
found  also  in  Timor ;  Nardoa  and  Enyyrm  (Pythonidte),  ranging 
from  the  Moluccas  to  the  Fiji  Islands.  The  rest  are  either  com- 
mon to  the  Oriental  and  Australian  regions  or  of  wide  range. 

Of  Lizards  also,  24  genera  are  recorded,  belonging  to  5  families. 
Three  only  are  peculiarly  Oriental, — Eameces,  Tiaris,  and  Nycte- 
ridium  ;  but  another,  Qonyocejrfialus,  is  Malayan,  ranging  from 
Java  and  Borneo  to  the  Pelew  Islands.  Three  are  Australian, — 
Cyclodus,  Uelcrojjus,  and  Gchyra ;  while  six  are  especially  Papuan, 
— Keneuxia  (extending  to  the  Philippines),-  Elania,  Carlia  (to 
North  Australia),  Ltpinia  (to  the  Philippine  Islands),  and  Tri- 
bolonotns, — all  belonging  to  the  Scincidae ;  and  Arua  belonging 
to  the  Againida\  We  must  add  CrypUtblepharus,  which  is  con- 
fined to  the  Australian  region,  except  a  species  in  Mauritius. 
The  other  genera  have  a  wider  distribution. 

The  preponderant  Oriental  element  in  the  snakes  as  compared 
with  the  lizards,  is  suggestive  of  the  dispersal  of  the  former  being 
dependent  on  floating  trees,  or  even  on  native  canoes,  which  for 
an  unknown  period  have  traversed  these  seas,  and  in  which 
various  species  of  snakes  often  secrete  themselves.  This  seems 
the  more  probable,  as  snakes  are  usually  more  restricted  in  their 
range  than  lizards,  and  exhibit  less  numerous  examples  of  wide- 
spread genera  and  secies.  The  other  orders  of  reptiles  present 
no  features  of  interest. 

Of  Amphibia  only  8  genera  are  known,  belonging  to  G  families. 
Raim,  Hylaraiia,  and  Hyla  are  wide-spread  genera,  the  former 
being,  however,  absent  from  Australia.  Hyperolius,  Pelodryas, 
Litoria,  and  Astcrophnjs  are  Australian;  while  Platymantis  is 
Polynesian,  with  a  species  in  the  Philippine  Islands.  Hence 
it  appears  that  the  amphibia,  so  far  as  yet  known,  exhibit 
no  Oriental  affinity ;  and  this  is  a  very  suggestive-  fact.  AVe 
have  seen  (p.  2'J)  that  salt  water  is  almost  a  complete  barrier 
to  the  dispersal  of  these  creatures;  so  that  the  wholly  Aus- 
tralian character  of  the  Papuan  batrachia  is  what  we  might 
expect,  if,  as  here  advocated,  no  actual  land  connection  between 
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the  Oriental  and  Australian  regions,  has  probably  occurred  during 
the  entire  Tertiary  and  Post-tertiary  periods. 

Insects. — The  general  character  of  the  Papuan  insects  has 
been  sufficiently  indicated  in  our  sketch  of  the  Entomology  of 
the  region.  We  will  here  only  add,  that  the  metallic  lustre  so 
prevalent  among  the  birds,  is  also  apparent  in  such  insects  as 
Sphiiujnotus  mirabilis,a.  most  brilliant  metallic  Longicorn ;  Lomap- 
tercb  wallacei  and  Anacamptorhiiia  fulgida,  Cetonii  of  intense 
lustre ;  Calodema  wallacei  among  the  Buprestida3  ;  and  the  ele- 
gant blue  Eupholi  among  the  weevils.  Even  among  moths 
we  have  Cocytia  durvillii,  remarkable  for  its  brilliant  metallic 
colours. 

The  Moluccas. — The  islands  of  Gilolo,  Bouru,  and  Ceram,  with 
several  smaller  islands  adjacent,  together  with  Sanguir,  and 
perhaps  Tulour  or  Salibaboo  to  the  north-west,  and  the  islands 
from  Ke  to  Timor- Laut  to  the  south-cast,  form  the  group  of  the 
Moluccas  or  Spice- Islands,  remarkable  for  the  luxuriance  of 
their  vegetation  and  the  extreme  beauty  of  their  birds  and 
insects.  Their  Mammalia  are  of  Papuan  character,  with  some 
foreign  intermixture.  Two  genera  of  the  New  Guinea  marsu- 
pials, Belideus  and  Cuscus,  abound ;  and  we  have  also  the  wide- 
spread Sus.  But  besides  these,  we  find  no  less  than  five  genera 
of  placental  Mammals  quite  foreign  to  the  Papuan  or  Australian 
faunas.  These  are  1.  Cynopithecus  nigrcsccns,  found  only  in  the 
small  island  of  Batch ian,  and  probably  introduced  from  Celebes, 
where  the  same  ape  occurs.  2.  Viverra  tangulunga,  a  common 
Indo-Malayan  species  of  civet,  probably  introduced.  3.  Cervus 
hijypelaphus,  var.  Molucccnsis,  a  deer  abundant  in  all  the  islands, 
very  close  to  a  Javan  species  and  almost  certainly  introduced 
by  man,  perhaps  very  long  ago.  4.  Babirusa  alfurus,  the 
babirusa,  found  only  in  the  island  of  Bouru,  and  perhaps  origi- 
nally introduced  from  Celebes.  5.  Sorcx  sp.,  small  shrews. 
With  the  exception  of  the  last,  all  these  species  are  auimals 
habitually  domesticated  and  kept  in  confinement  by  the  Malays  ; 
and  when  we  consider  that  none  of  the  smaller  Mammalia  of  Java 
and  Borneo,  numbering  at  least  fifty  different  species,  are  found 
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in  any  of  the  Moluccas,  we  can  hardly  suppose  that  such  large 
animals  as  the  deer  and  ape,  could  have  reached  them  by 
natural  means.  There  is  every  reason  to  believe,  therefore,  that 
the  indigenous  Mammalia  of  the  Moluccas  are  wholly  of  Papuan 
stock,  and  very  limited  in  number. 

The  birds  are  much  more  varied  and  interesting.  About  200 
species  of  land-birds  are  now  known,  belonging  to  85  genera.  Of 
the  species  about  15  are  Indo-Malayan,  32  Papuan,  and  about 
140  peculiar.  Of  the  genera  only  two  are  peculiar, — Scmicyrtera, 
a  paradise  bird,  and  Lycocorax,  a  singular  form  of  Corvidas ;  but 
there  is  also  a  peculiar  rail-like  wader,  Habroptila.  One  genus, 
Basilonvis,  is  found  only  in  Ceram  and  Celebes ;  another, Scythrops, 
is  Australian,  and  perhaps  a  migrant.  About  30  genera  are 
characteristic  Papuan  types,  and  37  others,  of  more  or  less  wide 
range,  are  found  in  New  Guinea  and  were  therefore  probably 
derived  thence.  There  remains  a  group  of  birds  which  are  not 
found  in  New  Guinea,  and  are  either  Palamrctic  or  Oriental. 
These  are  13  in  number  as  follows : — 


Of  these  the  Monticola,  found  only  in  Gilolo,  appears  to  be  a 
straggler  or  migrant  from  the  Philippine  islands.  Acrocephahis, 
of  which  four  species  occur,  is  a  wide-spread  group;  one  of 
the  Moluccan  birds  is  an  Australian  and  another  a  North- Asian 
species,  which  perhaps  indicates  that  there  has  long  been  some 
migration  southward  from  island  to  island,  across  the  Moluccas. 
Cisticola  is  a  genus  of  very  wide  range,  extending  to  Australia. 
Hypolais  is  probably  a  modified  form  of  a  Chinese  or  Java- 
nese species.  Criniycr  is  a  pure  Indo-Malay  form,  represented 
here  by  three  fine  species.  Butalis  is  a  Chinese  species,  no 
doubt  straggling  southward.  Budytes  and  Corydalla  are  wide- 
spread Oriental  and  Palaiarctic  species  or  slight  modifications  of 
them.  Hydrornis  is  a  Malayan  form  of  Pittidre.  Batrachostomvs 
is  a  distinct  representative  of  a  purely  Indo-Malay  genus.  Lori- 


1.  Monticola. 


4.  Hypolais. 

5.  Criniger. 

6.  Butalis. 

7.  Budytes. 


10.  Batrachostomus. 

11.  Loriculus. 

12.  Treron. 

13.  Neopus. 
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cuius  is  Malayan,  and  especially  Philippine,  but  it  reaches  as  far 
as  Mysol.  Treron  is  here  at  its  eastern  limit,  and  is  represented 
in  Bouru  and  Ceram  by  one  of  the  most  beautiful  species. 
Neopus,  a  Malayan  eagle,  is  said  to  occur  in  the  Moluccas.  AVe 
find  then  only  three  characteristic  Indo-Malay  types  in  the 
Moluccas, — Criniger,Batrachostomus,  and  Treron.  All  are  repre- 
sented by  distinct  and  well  marked  species,  indicating  a  some- 
what remote  period  since  their  ancestors  entered  the  district 
but  all  arc  birds  of  considerable  powers  of  flight,  so  that  a  very 
little  extension  of  the  islands  in  a  south-westerly  direction 
would  afford  the  means  of  transmission,  but  this  could  not  well 
have  been  by  way  of  Celebes,  because  the  two  former  genera  are 
unknown  in  that  island. 

It  is  evident,  therefore,  that  the  Moluccas  are  wholly  Papuan 
in  their  zoology  ;  yet  they  are  no  less  clearly  derivative,  and  must 
have  obtained  their  original  immigrants  under  conditions  that 
rendered  a  full  representation  of  the  fauna  impossible.  Such 
remarkable  and  dominant  types  as  the  eleven  genera  of  Para- 
diseidae,  with  Cractkus,  Becks,  Todopsis,  Machccrirhynchus,  Gcry- 
gone,  Dacelo,  Podargus,  Cyclopsilta,  Microglossum,  ATasitcima,  Chal- 
capsiita,  aud  Ooura, — all  characteristic  Papuan  groups,  found  in 
almost  all  the  islands  and  most  of  them  very  abundant,  are  yet 
totally  absent  from  the  Moluccas.  Taking  this,  in  conjunction 
with  the  absence  of  the  two  genera  of  Papuan  kangaroos  and 
the  other  smaller  groups  of  marsupials,  and  we  must  be 
convinced  that  the  Moluccas  cannot  be  mere  fragments  of  the 
old  Papuan  land,  or  they  would  certainly,  in  some  one  or  other 
of  their  large  and  fertile  islands,  have  preserved  a  more  com- 
plete representation  of  the  parent  fauna.  Most  of  the  Moluccan 
birds  are  very  distinct  from  the  allied  species  of  New  Guinea ; 
and  i-his  would  imply  that  the  entrance  of  the  original  forms 
took  place  at  a  remote  period.  The  two  peculiar  genera  with 
clearly  Papuan  allinities,  show  the  same  thing.  The  cassowary, 
found  only  in  the  large  island  of  Ceram  and  distinct  from  any 
Papuan  species,  would  however  seem  to  have  required  a  land 
connection  for  its  introduction,  almost  as  much  as  any  of  the 
larger  mammalia. 
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Taking  all  the  facts  into  consideration,  I  would  suggest  as  the 
most  probable  explanation,  that  if  the  Moluccas  ever  formed  part 
of  the  main  Papuan  land,  they  were  separated  at  an  early  date, 
and  subsequently  so  greatly  submerged  as  to  destroy  a  large 
proportion  of  their  fauna.  They  have  since  risen,  and  have 
probably  been  larger  than  at  present,  and  rather  more  closely 
approximated  to  the  parent  land,  whence  they  received  a  con- 
siderable immigration  of  such  animals  as  were  adapted  to  cross 
narrow  seas.  This  gave  them  several  Papuan  forms,  but  still 
left  them  without  a  number  of  the  types  more  especially  con- 
lined  to  the  forest  depths,  or  powerful  euough  to  combat  the 
Kales  which  often  blow  weaker  flyers  out  to  sea.  Most  of  the 
birds  whose  absence  from  the  Moluccas  is  so  conspicuous  belong 
to  one  or  other  of  these  classes. 

Among  the  most  characteristic  birds  of  the  Moluccas  are  the 
handsome  crimson  lories  of  the  genera  Lorius  and  Eos.  These 
are  found  in  every  island  (but  not  in  Celebes  or  the  Timor 
group) ;  and  a  fine  species  of  Eos,  peculiar  to  the  small  islands  of 
Siau  and  Sanguir,  just  north  of  Celebes,  obliges  us  to  place 
these  with  the  Moluccas  instead  of  with  the  former  island,  to 
which  they  seem  most  naturally  to  belong.  The  crimson  parrots 
of  the  genus  Eclectus  are  almost  equally  characteristic  of  the 
Moluccas,  and  add  greatly  to  the  brilliancy  of  the  ornithology  of 
these  favoured  islands. 

Reptiles. — The  Reptiles,  so  far  as  known,  appear  to  agree  in 
their  distribution  with  the  other  vertebrates.  In  some  small 
collections  from  Cerani  there  were  no  less  than  six  of  the  genera 
peculiar  to  the  Australian  region,  and  whicli  were  before  only 
known  from  Australia  itself.  These  are,  of  snakes,  Liasis  aud 
Eni/yrus,  genera  of  Pythonida?  ;  with  Diemenia  and  Acanthophis 
(Elapidre) ;  of  lizards,  Cyclodus,  a  genus  of  Scincidae ;  and  of 
Amphibia,  a  tree-frog  of  the  genus  Pelodryas. 

Insects — Peculiarities  of  tlie  Moluccan  Fauna. — In  insects  the 
Moluccas  are  hardly,  if  at  all,  inferior  to  New  Guinea  itself.  The 
islands  abound  in  grand  Paprilios  of  the  largest  size  and  extreme 
beauty ;  and  it  is  a  very  remarkable  fact,  that  when  the  closely- 
allied  species  of  the  Moluccas  and  New  Guinea  are  compared, 
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the  former  are  almost  always  the  largest.  As  examples  may  be 
mentioned,  Omithoptera  priamus  and  0.  helena  of  the  Moluccas, 
both  larger  than  the  varieties  (or  species)  of  Papua ;  Papiliu 
ulysses  and  deipJwbus  of  Amboyna,  usually  larger  than  their 
allies  in  New  Guinea ;  Hestia  idea,  the  largest  species  of  the 
genus ;  Diode  ma  pandarus  and  Charaxes  euryalus,  both  larger 
than  any  other  species  of  the  same  genera  in  the  whole  archi- 
pelago. It  is  to  be  noted  also,  that  in  the  Moluccas,  the  very 
largest  specimens  or  races  seem  always  to  come  from  the  small 
island  of  Amboyna ;  even  those  of  Ceram,  the  much  larger  island 
to  which  it  is  a  satellite,  being  almost  always  of  less  dimensions. 
Among  Coleoptera,  the  Moluccas  produce  Euchirus  longimanus, 
one  of  the  largest  and  most  remarkable  of  the  Lamellicornes ; 
Sphingnotus  dunningi,  the  largest  of  the  Austro-Malayan  Tme- 
sisterninaj ;  a  Sphcnura,  the  largest  and  handsomest  of  an  exten- 
sive genus ;  an  unusually  large  Schizorhina  (Cetoniidas) ;  and 
some  of  the  most  remarkable  and  longest-horned  Anthotribidai. 
Even  in  birds  the  same  law  may  be  seen  at  work, — in  the  Tany- 
sipicra  nais  of  Ceram,  which  has  a  larger  tail  than  any  other  in 
the  genus  ;  in  Centropus  goliath  of  Gilolo,  being  the  largest  and 
longest-tailed  species ;  in  Hydromis  maximus  of  Gilolo,  the 
largest  and  perhaps  the  most  elegantly  and  conspicuously 
coloured  of  all  the  Pittidce ;  in  Platycercus  amboincnsis,  being 
pre-eminent  in  its  ample  blue  tail ;  in  the  two  Moluccan  lories 
and  Eos  rubra,  being  more  conspicuously  red  than  the  allied  New 
Guinea  species ;  and  in  Megapodius  ucaUaeti  of  Bouru,  being  the 
only  species  of  the  genus  conspicuously  marked  and  banded. 

All  these  examples,  of  larger  size,  of  longer  tails  or  other 
appendages,  and  of  more  conspicuous  colouring,  are  probably 
indications  of  a  less  severe  struggle  for  existence  in  these  islands 
than  in  the  larger  tract  of  New  Guinea,  with  a  more  abundant 
and  more  varied  fauna ;  and  this  may  apply  even  to  the  smaller 
islands,  as  compared  with  the  larger  in  the  immediate  vicinity. 
The  limited  number  of  forms  in  the  small  islands  compared 
with  a  similar  area  in  the  parent  land,  implies,  perhaps,  less 
competition  and  less  danger ;  and  thus  allows,  where  all  other 
conditions  are  favourable,  an  unchecked  and  continuous  de- 
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velopmont  in  size,  form,  and  colour,  until  they  become  positively 
injurious.  This  law  may  not  improbably  apply  to  the  New 
Guinea  fauna  itself,  as  compared  with  that  of  Borneo  or  any 
other  similar  country  ;  and  some  of  its  peculiarities  (such  as  its 
wonderful  paradise-birds)  may  be  due  to  long  isolation,  and  con- 
sequent freedom  from  the  influence  of  any  competing  forms. 
The  difference  between  the  very  sober  colours  of  the  Coleoptera, 
and  in  a  less  degree  of  the  birds,  of  Borneo,  as  compared  with 
their  brilliancy  in  New  Guinea,  always  struck  me  most  forcibly, 
and  was  long  without  any,  even  conjectural,  explanation.  It  is 
not  the  place  here  to  go  further  into  this  most  curious  and 
interesting  subject.  The  reader  who  wishes  for  additional  facts 
to  aid  him  in  forming  an  opinion,  should  consult  Mr.  Darwin's 
Descent  of  Man,  chapters  x.  to  xv. ;  and  my  own  Contributions 
to  the  Theory  of  Natural  Selection,  chapters  iii.  and  iv. 

Timor  Group. — Mammalia. — Tn  the  group  of  islands  between 
Java]  and  Australia,  from  Lombok  to  Timor  inclusive,  we  find  a 
set  of  mammals  similar  to  those  of  the  Moluccas,  but  some  of 
them  different  species.  A  wide-spread  species  of  discus  repre- 
sents the  Papuan  element.  A  Soirx  and  a  peculiar  species  of 
wild  pig,  we  may  also  accept  as  indigenous.  Three  others  have 
almost  certainly  been  introduced.  These  are,  (1.)  Macacus  cyno- 
molgux,  the  very  commonest  Malay  monkey,  which  may  have 
crossed  the  narrow  straits  from  island  to  island  between  Java 
and  Timor,  though  it  seems  much  more  probable  that  it  was  in- 
troduced by  Malays,  who  constantly  capture  and  rear  the  young 
of  this  species.  (2.)  Cervus  timoriensis,  a  deer,  said  to  be  a  dis- 
tinct species,  inhabits  Timor,  but#it  is  probably  only  a  variety  of 
the  Cervus  hijypelaphus  of  Java.  This  animal  is,  however,  much 
more  likely  to  have  crossed  the  sea  than  the  monkey.  (3.)  Para- 
doxurus  fasciatus,  takes  the  place  of  Viverra  tangalunga  in  the 
Moluccas,  both  common  and  wide-spread  civets  which  are  often 
kept  in  confinement  by  the  Malays.  The  Felts  megalotis,  long 
supposed  to  be  a  native  of  Timor,  has  been  ascertained  by  Mr. 
Elliot  to  belong  to  a  different  country  altogether. 

Birds. — The  birds  are  much  more  interesting,  since  they  are 
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sufficiently  numerous  to  allow  us  to  determine  their  relations, 
and  trace  their  origin,  with  unusual  precision.  There  are  96 
genera  and  160  species  ot  land-birds  known  to  inhabit  this  group 
of  islands ;  and  on  a  careful  analysis,  they  are  found  to  be  almost 
equally  related  to  the  Australian  and  Oriental  regions,  30  genera 
being  distinctly  traceable  to  the  former,  and  the  same  number  to 
the  latter.  Their  connection  with  the  Moluccas  is  shown  by  the 
presence  of  the  genera  Mimeta,  Gcoffroyns,  Cacatua,  Ptihpus,  and 
Ianthamas,  together  with  Mcgapodius  and  Ccrchncis  represented 
by  Moluccan  species.  Turacama  shows  a  connection  with 
Celebes,  and  Scops  is  represented  by  a  Celebesian  species.  The 
connection  with  Australia  is  shown  by  the  genera  Spha-cotlicra , 
Gerygonc,  Myiagra,  Pardalotus,  Gliciphi/a,  Amadina,  and  A  pros- 
iniclus  ;  while  M  tints,  Hypotnorchis,  Eudynamis,  and  Evrysto- 
mus,  are  represented  by  Australian  species.  Other  genera  con- 
fined to  or  characteristic  of  the  Australian  region,  are  Phipidnra, 
Mormrcha,  Artamus,  Campephaga,  Pachyrcphala ,  Philemon >,  Ptilo- 
tis,  and  Myzomela. 

We  now  come  to  the  Indo-Malay  or  Javan  element  represented 
by  the  following  genera : 

1.  Tnrtlus  (T.)  11.  Orioliia.  21.  Yungipicus. 

2.  Geocichla  (T.)  12.  Pericrocotns.  22.  Merops. 

3.  Zoothera.  13.  Cyornis  (T.)  23.  Pelurgopsk 

4.  Megalurus  (T.)  14.  Hypothyinis.  24.  Ceyx. 

5.  Orthotomus.  15.  Tchitrea.  25.  Loriculus. 
C.  Pratincola  (T.)  1G.  Laniu*  (T.)  2(5.  Treron  (T.) 

7.  Oreicola  (T.)  17.  Anthreptes.  27.  Iotreron  (s.g.  of  Ptifopv*). 

8.  Drymocataphus  (T.)  18.  Eulabes.  28.  Chalcophaps  (T.) 

9.  Parus.  19.  Estrilda  (T.)  29.  Gallus  (T.) 
10.  Pycnonotus.  20.  Erythrara  (T.)  30.  Strix. 

Such  genera  as  Merops  and  Striv,  which  are  as  much  Austra- 
lian as  Oriental,  are  inserted  here  because  they  are  represented  by 
Javan  species.  The  list  is  considerably  swelled  by  genera  which 
have  reached  Lombok  across  the  narrow  strait  from  Baly,  but 
have  passed  no  further.  Such  are  Zoothera,  Orthotomus,  Pycno- 
notus, Pericrocotns  and  Strix.  A  much  larger  number  (12)  stop 
short  at  Flores,  leaving  only  13,  indicated  in  the  list  by  (T)  after 
their  names,  which  reach  Timor.  It  is  evident,  therefore,  that 
these  islauds  have  been  stocked  from  three  chief  sources, — th  e 
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Moluccas  (with  New  Guinea  and  Celebes,)  Australia,  and  Java. 
The  Moluccas  forms  may  well  have  arrived  as  stragglers  from 
island  to  island,  aided  by  whatever  facilities  have  been  afforded 
by  lands  now  submerged.  Most  of  the  remainder  have  been  de- 
rived either  from  Australia  or  from  Java;  and  as  their  relations 
to  these  islands  are  very  interesting,  they  must  be  discussed 
with  some  detail. 

Origin  of  the  Timorese  Fauna. — We  must  first  note,  that  80 
species,  or  exactly  one-half  of  the  land-birds  of  the  islands,  are 
peculiar  and  mostly  very  distinct,  intimating  that  the  immigra- 
tion commenced  long  enough  back  to  allow  of  much  specific 
modification.  There  is  also  one  peculiar  genus  of  kingfishers, 
Cirridonaa',  found  only  in  Lombok  and  Flores,  and  more  allied 
to  Australian  than  to  Oriental  types.  The  fine  white-banded 
pigeons  (s.  g.  Lcucotrcrori)  are  also  almost  peculiar ;  one  other 
less  typical  species  only  being  known,  a  native  of  N.  Celebes. 
In  order  to  compare  the  species  with  regard  to  their  origin,  we 
must  first  take  away  those  of  wide  distribution  from  which  no 
special  indications  can  be  obtained.  In  this  case  49  of  the  land- 
birds  must  be  deducted,  leaving  111  species  which  afford  good 
materials  for  comparison.  These,  when  traced  to  their  origin, 
show  that  G2  came  from  some  part  of  the  Australian  region,  49 
from  Java  or  the  Oriental  region.  But  if  we  divide  them  into 
two  groups,  the  one  containing  the  species  identical  witli  those 
of  the  Australian  or  Oriental  regions,  the  other  containing  allied 
or  representative  species  peculiar  to  the  islands,  we  have  the  fol- 
lowing result : 

Speoies  common  to  the  Timorese  Islands  and  the  Oriental  Region  30 
Peculiar  Timorese  species  allied  to  those  of  the  Oriental  Region  19 

L  Ot  ftl  I  r  4  .  •  -  »»«■  ••■  a  a  •  ■•• 

Species  common  to  the  Timorese  Islands  and  the  Australian 

Region   18 

Peculiar  Timorese  species  allied  to  those  of  the  Australian  Region  44 

I  '  1  '  U  1  a  .  a  ■  a  fl  .  «  .  ...  ...  ...  ...  '  I  _ 

This  table  is  very  important,  as  indicating  that  the  connection 
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with  Australia  was  probably  earlier  than  that  with  Java;  since 
the  majority  of  the  Australian  species  have  become  modified, 
while  the  majority  of  the  Oriental  species  have  remained  un- 
changed. This  is  due,  no  doubt,  in  part  to  the  continued  im- 
migration of  fresh  individuals  from  Java,  after  that  from  Australia, 
the  Moluccas  and  New  Guinea  had  almost  wholly  ceased.  We 
must  also  notice  the  very  small  proportion  of  the  genera,  either 
of  Australia  or  Java,  that  have  found  their  way  into  these  islands, 
many  of  the  largest  and  most  wide-spread  groups  in  both  coun- 
tries being  altogether  absent.  Taking  these  facts  into  considera- 
tion, it  is  pretty  clear  that  there  lias  been  no  close  and  long- 
continued  approximation  of  these  islands  to  any  part  of  the 
Australian  region  ;  and  it  is  also  probable  that  they  were  fairly 
stocked  with  such  Australian  groups  as  they  possess  before  the 
immigration  from  Java  commenced,  or  a  larger  number  of  cha- 
racteristic Oriental  forms  would  have  been  able  to  have  estab- 
lished themselves. 

On  looking  at  our  map,  we  find  that  a  shallow  submerged  bank 
extends  from  Australia  to  within  about  twenty  miles  of  the  coast 
of  Timor;  and  this  is  probably  an  indication  that  the  two 
countries  were  once  only  so  far  apart  This  would  have  allowed 
the  purely  Australian  types  to  enter,  as  they  are  not  numerous; 
there  being  about  6  Australian  species,  and  10  or  12  representa- 
tives of  Australian  species,  in  Timor.  All  the  rest  may  have  been 
derived  from  the  Moluccas  or  New  Guinea,  being  mostly  wide- 
spread genera  of  the  Australian  region;  and  the  extension  of 
Papua  in  a  south-west  direction  towards  Java  (which  was  sug- 
gested as  a  means  of  providing  New  Guinea  with  peculiar  Indo- 
Malay  types  not  found  in  any  other  part  of  the  region)  may 
have  probably  served  to  supply  Timor  and  Flores  with  the  mass 
of  their  Austro-Malayan  genera  across  a  narrow  strait  or  arm  of 
the  sea.  Lombok,  Baly,  and  Sumbawa  were  probably  not  then 
in  existence,  or  nothing  more  than  small  volcanic  cones  rising 
out  of  the  sea,  thus  leaving  a  distance  of  300  miles  between 
Flores  and  Java.  Subsequently  they  grew  into  islands,  which 
olfered  an  easy  passage  for  a  number  of  Indo-Malay  genera 
into  such  scantily  stocked  territories  as  Flores  aud  Timor.  The 
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north  coast  of  Australia  then  sank,  cutting  off  the  supply  from 
that  country ;  and  this  left  the  Timorese  group  in  the  position  it 
now  occupies. 

The  reptiles  and  fishes  of  this  group  are  too  little  known  to 
enable  us  to  make  any  useful  comparison. 

Insects. — The  insects,  though  not  numerous,  present  many  fine 
species,  some  quite  unlike  any  others  in  the  Archipelago.  Such 
are — Papilio  liri%Picris  levta,  Cirrochroa  lamarckii  and  C.  lesche- 
naultii  among  butterflies.  The  Coleoptera  are  comparatively  little 
known,  but  in  the  insects  generally  the  Indo-Malay  element  pre- 
dominates. This  may  have  arisen  from  the  peculiar  vegetation 
and  arid  climate  not  being  suitable  to  the  Fapuan  insects.  Why 
Australian  forms  did  not  establish  themselves  we  cannot  conjec- 
ture ;  but  the  field  appears  to  have  been  open  to  immigrants  from 
Java,  the  climate  and  vegetation  of  which  island  at  its  eastern  ex- 
tremity approximates  to  that  of  the  Timorese  group.  The  insects 
are,  however,  so  peculiarly  modified  as  to  imply  a  very  great  anti- 
quity, and  this  is  also  indicated  by  a  group  of  Sylviine  birds  here 
classed  under  Orcicola,  but  some  of  which  probably  form  distinct 
genera.  There  may,  perhaps,  have  been  an  earlier  and  a  later 
approximation  to  Java,  which,  with  the  other  changes  indicated, 
would  account  for  most  of  the  facts  presented  by  the  fauna  of 
these  islands.  One  deduction  is,  at  all  events,  clear:  the  ex- 
treme paucity  of  indigenous  mammals  along  with  the  absence  of 
so  many  groups  of  birds,  renders  it  certain  that  the  Timorese 
islands  did  not  derive  their  animal  life  by  means  of  an  actual 
union  with  any  of  the  large  islands  either  of  the  Australian  or 
the  Oriental  regions. 

Celebes  Group. — We  now  come  to  the  Island  of  Celebes,  in 
many  respects  the  most  remarkable  and  interesting  in  the  whole 
region,  or  perhaps  on  the  globe,  since  no  other  island  seems  to 
present  so  many  curious  problems  for  solution.  We  shall  there- 
fore give  a  somewhat  full  account  of  its  peculiar  fauna,  and 
endeavour  to  elucidate  some  of  the  causes  to  which  its  zoological 
isolation  may  be  attributed. 

Mammalia.— The  following  is  the  list  of  the  mammalia  of 
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Celebes  as  far  as  at  present  known,  though  many  small  species 
may  yet  be  discovered. 


The  first — a  large  black  ape — is  itself  an  anomaly,  since  it  is  not 
closely  allied  to  any  other  form  of  quadrumana.  Its  flat  projecting 
muzzle,large  superciliary  crests  and  maxillary  ridges,  with  the  form 
and  appearance  of  its  teeth,  separate  it  altogether  from  the  genus 
Macacxis,  as  represented  in  the  Indo- Malay  islands,  and  ally  it 
closely  to  the  baboons  of  Africa.1  We  have  already  seen  reason 
to  suppose  that  it  has  been  carried  to  Batchian,  and  there  is  some 
doubt  about  the  allied  species  or  variety  (C.  niger)  of  the  Philip- 
pines being  really  indigenous  there  ;  in  which  case  this  interesting 
form  will  remain  absolutely  confined  to  Celebes.  (2.)  The  tarsier 
is  a  truly  Malayan  species,  but  it  is  said  to  occur  in  a  small  island 
at  the  northern  extremity  of  Celebes.  It  might  possibly  have  been 
introduced  there.  (3)  and  (4) — a  civet  and  a  deer — are,  almost  cer- 
tainly^ in  the  Moluccas, introduced  species.  (5.)  Aiwa  depressicor- 
nis.  This  is  one  of  the  peculiar  Celebesian  types ;  a  small  straight- 
horned  wild-bull,  anatomically  allied  to  the  buffaloes,  and  some- 
what resembling  the  bovine  antelopes  of  Africa,  but  having  no 
near  allies  in  the  Oriental  region.  (6.)  Sus  Cclcbensis ;  a  peculiar 
species  of  wild-pig.  (7.)  BaUrusa  al/urus ;  another  remarkable 
type,  having  no  near  allies.  It  differs  in  its  dentition  from  the 
typical  Suidae,  and  seems  to  approach  the  African  Phacochceridre. 
The  manner  in  which  the  canines  of  the  upper  tusks  are  reversed, 
and  grow  directly  upwards  in  a  spiral  curve  over  the  eyes,  is 
unique  among  mammalia.  (8.)  Five  squirrels  inhabit  Celebes,  and 
all  are  peculiar  species.  (9.)  These  are  forest  rats  of  the  sub-genus 
Gymnomys,  allied  to  Australian  species.  10.  Cuscw.  This  typical 

1  The  general  form  of  the  skull  agrees  best  with  that  of  Cynocephalus 
mormon,  the  largest  and  most  typical  of  the  African  baboons  ;  while  the 
position  of  the  nostrils  brings  it  nearer  the  macaques. 


1.  Cynopithecus  nigrescens. 

2.  Tarsius  spectrum. 


7.  Barbirusa  alfurus. 

8.  Sciurus  (5  peculiar  sp.) 

9.  Mus  (2  peculiar  sp.) 

10.  Cuscus  (2  peculiar  sp.) 


3.  Viverra  tangalunga. 

4.  Cervus  hippelaphus. 

5.  Anoa  depressicornis 

6.  Sus  celebensis. 


which  5  are  peculiar. 
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Australian  form  is  represented  in  Celebes  by  two  peculiar 
species. 

Leaving  out  the  Indo-Malay  species,  which  may  probably  have 
been  introduced  by  man,  and  are  at  all  events  comparatively 
recent  immigrants,  and  the  wild  pig,  a  genus  which  ranges  over 
the  whole  archipelago  and  which  has  therefore  little  significance, 
we  find  two  genera  which  have  come  from  the  Australian  side, 
— Ciiscus  and  Mus  ;  and  four  from  the  Oriental  side, — Cynopi- 
tfucus,  Anoa,  Babirvsa,  and  Seiurtu,  But  Sciurus  alone  corre- 
sponds to  Cuscus,  as  a  genus  still  inhabiting  the  adjacent  islands ; 
the  other  three  being  not  only  peculiar  to  Celebes,  but  incapable 
of  being  affiliated  to  any  specially  Oriental  group.  We  seem,  then, 
to  have  indications  of  two  distinct  periods ;  one  very  ancient, 
when  the  ancestors  of  the  three  peculiar  genera  roamed  over  some 
unknown  continent  of  which  Celebes  formed,  perhaps,  an  outlying 
portion ; — another  more  recent,  when  from  one  side  there  entered 
Sciurus,  and  from  the  other  Cuscus.  But  we  must  remember 
that  the  Moluccas  to  the  east,  possess  scarcely  any  indigenous 
mammals  except  Cuscus ;  whereas  Borneo  and  Java  on  the  west, 
have  nearly  50  distinct  genera.  It  is  evident  then,  that  the 
facilities  for  immigration  must  have  been  much  less  with  the 
Oriental  than  with  the  Australian  region,  and  we  may  be  pretty 
certain  that  at  this  later  period  there  was  no  land  connection 
with  the  Indo-Malay  islands,  or  some  other  animals  than  squirrels 
would  certainly  have  entered.  Let  us  now  see  what  light  is 
thrown  upon  the  subject  by  the  birds. 

Birds. — The  total  number  of  birds  known  to  inhabit  Celebes 
is  205,  belonging  to  about  150  genera.  We  may  leave  out  of 
consideration  the  wading  and  aquatic  birds,  most  of  which  are 
wide-ranging  species.  There  remain  123  genera  and  152  species 
of  land-birds,  of  which  9  genera  and  66  species  are  absolutely 
confined  to  the  island,  while  20  more  are  found  also  in  the  Sula 
or  Sanguir  Islands,  so  that  we  may  take  86  to  be  the  number  of 
peculiar  Celebes  species.  Lord  Walden,  from  whose  excellent 
paper  on  the  birds  of  Celebes  (Trans.  Zool.  Soc.  vol.  viii.  p.  23) 
most  of  these  figures  are  obtained,  estimates,  that  of  the  species 
which  are  not  peculiar  to  Celebes,  55  are  of  Oriental  and  22  of 
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Australian  origin,  the  remainder  being  common  to  both  regions. 
This  shows  a  preponderant  recent  immigration  from  the  West 
and  North,  which  is  not  to  be  wondered  at  when  we  look  at  the 
long  coast  line  of  Java,  Borneo,  and  the  Philippine  islands,  with 
an  abundant  and  varied  bird  population,  on  the  one  side,  and 
the  small  scattered  islands  of  the  Moluccas,  with  a  compara- 
tively scanty  bird-fauna,  on  the  other. 

But,  adopting  the  method  here  usually  followed,  let  us  look 
at  the  relations  of  the  genera  found  in  Celebes,  omitting  for 
the  present  those  which  are  peculiar  to  it.  I  divide  these  genera 
into  two  series : — those  which  are  found  in  Borneo  or  Java  but 
not  in  the  Moluccas,  and  those  which  inhabit  the  Moluccas  and 
not  Borneo  or  Java;  these  being  the  respective  sources  from 
which,  primd  facie,  the  species  of  these  genera  must  have  been 
derived.  Genera  which  range  widely  into  both  these  districts 
are  rejected,  as  teaching  us  nothing  of  the  origin  of  the  Cele- 
besian  fauna.  In  a  few  cases,  sub-genera  which  show  a  decided 
eastern  or  western  origin,  are  given. 


Genera  derived  from  Borneo  and  Java. 


1.  Geocichla. 

2.  Pratincola  (sp.) 
a  Trichastoma. 

4.  Oiiolus  (sp.) 

5.  Cyomis 

6.  Hypothymis. 

7.  Hylochiiris. 

8.  ^Ethopyga. 


9.  Nectarophila. 

10.  Anthreptes  (sp.) 

11.  Munia  (sp.) 

12.  Acridotheres. 

13.  Yungipicus. 

14.  Mulleripicus. 

15.  Rbamphococcyx. 

16.  Hierococcyx. 


17.  Hydrocissa. 

18.  Cranorrhinus. 

19.  Lyncornis. 

20.  Treron  (sp.) 

21.  Gallus  (sp.) 

22.  Spilornis. 

23.  Butastur. 

24.  Pernis. 


Genera  derived  from  the  Moluccas  or  Timor, 

1.  Graucalus  (sp.)  6.  Tanygnathus.  11.  Myristicivora  (s.  g.) 

2.  Chalcostetha.  7.  Trichoglossus.  12.  Ducula  (s.  g.) 

3.  Myzomela.  8.  Scythrops  (sp.)  13.  Zoncenas  (a.  g.) 

4.  Munia  (sp.)  9.  Turaccena.  14.  Lamproteron  (s.  g.); 

5.  Cacatua  (sp.)  10.  ReinwardUpnas  (sp.)  15.  Megapodius. 

These  tables  show  a  decided  preponderance  of  Oriental 
over  Australian  forms.  But  we  must  remember  that  the  imme- 
diately adjacent  lands  from  whence  the  supply  was  derived,  is 
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very  much  richer  in  the  one  case  than  in  the  other.  The  24 
genera  derived  from  Borneo  and  Java  are  only  about  one  fourth 
of  the  characteristic  genera  of  those  islands;  while  the  15 
Moluccau  and  Timorese  genera  are  fully  one  third  of  their 
characteristic  types.  The  proportion  derived  from  the  Australian, 
is  greater  than  that  derived  from  the  Oriental  side. 

We  shall  exhibit  this  perhaps  more  clearly,  by  giving  a  list  of 
the  important  groups  of  each  set  of  islands  which  are  absent 
from  Celebes. 


of  Java  and 


Families  of  the 


L  Meliphagidae. 


Important  genera  of  the  Moluccas 


1.  EurylamridxD.  5.  Laniida). 

2.  Timaliidse.  6.  Megalsemida?. 

3.  Phyllornithidae.  7.  Trogonidae. 

4.  Pycnonotidic  8.  Phaaianida*. 

Additional  important  genera  of  Java  or 
Borneo  absent  from  Celebes. 

1.  Orthotonius. 

2.  Copaychus. 

3.  EmcuruB. 

4.  Tchitrea. 

5.  Pericrocotus. 
G.  Irena. 

7.  Platylophns. 

8.  Dendrocitta. 
0.  Eulabea. 

10.  Hemicercus. 

11.  Chrysocolaptes. 

12.  Tiga. 

13.  Micropternus. 

14.  Batrachostomus. 

15.  Palaeornis. 

16.  Rollulua. 

If  we  reckon  the  absent  families  to  be  each  represented  by 
only  two  important  genera,  we  shall  find  the  deficiency  on  the 
Oriental  side  much  the  greatest ;  yet  those  on  the  side  of  the 
Moluccas  are  sufficiently  remarkable.  The  Meliphagidae  are  not 
indeed  absolutely  wanting,  since  a  Myzomela  has  now  been 
found  in  Celebes ;  but  all  its  larger  and  more  powerful  forms 
which  range  over  almost  the  entire  region,  are  absent  This 
may  be  balanced  by  the  absence  of  the  excessively  abundant 
Timaliidae  of  the  Lido-Malay  islands,  which  are  represented  by 


1.  Mimeta. 

2.  Monarcha. 

3.  V, hi pid ura. 

4.  Pachycephala. 

5.  Lycocorax. 

6.  Alcyone. 

7.  Tanysiptera. 

8.  Geoffroyua. 

9.  Eclectua. 

10.  Platycercus. 

11.  Eos. 

12.  Lorius. 
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only  a  single  species ;  and  by  the  powerful  Phasianida?,  repre- 
sented only  by  the  common  Malay  jungle  fowl,  perhaps  intro- 
duced. The  entire  absence  of  Pycnonotida)  is  a  very  anomalous 
fact,  since  one  of  the  largest  genera,  Criniger,  is  well  represented 
in  several  islands  of  the  Moluccas,  and  one  has  even  been  found 
in  the  Togian  islands  in  the  great  northern  inlet  of  Celebes ; 
but  yet  it  passes  over  Celebes  itself.  Ccyx,  a  genus  of  small 
kingfishers,  is  a  parallel  case,  since  it  is  found  everywhere  from 
India  to  New  Guinea,  leaving  out  only  Celebes ;  but  this  comes 
among  those  curiosities  of  the  Celebesian  fauna  which  we  shall 
notice  further  on.  In  the  list  of  genera  derived  from  Borneo  or 
Java,  no  less  than  6  are  represented  by  identical  species  (indi- 
cated by  sp.  after  the  name) ;  while  in  the  Moluccan  list  5 
are  thus  identical.  These  must  be  taken  to  indicate,  either  that 
the  genus  is  a  recent  introduction,  or  that  stragglers  still  occa- 
sionally enter,  crossing  the  breed,  and  thus  preventing  specific 
modification.  In  either  case  they  depend  on  the  existing  state 
of  things,  and  throw  no  light  on  the  different  distribution  of 
land  and  sea  which  aided  or  checked  migration  in  former  times ; 
and  they  therefore  to  some  extent  diminish  the  weight  of  the 
Indo-Malay  affinity,  as  measured  by  the  relations  of  the  peculiar 
species  of  Celebes. 

From  our  examination  of  the  evidence  thus  far, — that  is,  taking 
account  firstly,  of  the  species,  and,  secondly,  of  the  genera,  which 
are  common  to  Celebes  and  the  groups  of  islands  between  which 
it  is  situated,  we  must  admit  that  the  connexion  seems  rather 
with  the  Oriental  than  with  the  Australian  region;  but  when  we 
take  into  account  the  proportion  of  the  genera  and  species  pre- 
sent, to  those  which  are  absent,  and  giving  some  weight  to  the 
greater  extent  of  coast  line  on  the  Indo-Malay  side,  we  seem 
justified  in  stating  that  the  Austro-Malay  element  is  rather  the 
most  fully  represented.  This  result  applies  both  to  birds  and 
mammals ;  and  it  leads  us  to  the  belief,  that  during  the  epoch  of 
existing  species  and  genera,  Celebes  has  never  been  united  with 
any  extensive  tract  of  land  either  on  the  Indo-Malay  or  Austro- 
Malay  side,  but  has  received  immigrants  from  both  during  a  very 
long  period,  the  facilities  for  immigration  having  been  rather  the 
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greatest  on  the  Austro- Malay  or  Australian  side.  We  have  now 
to  consider  what  further  light  can  be  thrown  on  the  subject  by 
the  consideration  of  the  peculiar  genera  of  Celebes,  and  of  those 
curiosities  or  anomalies  of  distribution  to  which  we  have 
referred. 

Nine  genera  of  birds  are  altogether  peculiar  to  Celebes ;  three 
more  are  found  only  in  one  other  island,  and  seem  to  be  typi- 
cally Celebesian ;  while  one  is  found  in  the  Sula  islands  (which 
belongs  to  the  Celebes  group)  and  probably  exists  in  Celebes 
also.    The  following  is  a  list  of  these  13  genera : 

1.  Artamidet...    (Campephagida?)        8.  Monachalcyon  (Alcedinidie) 


7.  Scissirostrum  „ 

Of  the  above,  Artamides,  Monachalcyon,  Cittura,  and  Mcgacc- 
phalon,  are  modifications  of  types  characteristic  of  the  Australian 
region.  All  are  peculiar  to  Celebes  except  Cittura,  found  also  in 
the  Sanguir  islands  to  the  northward,  but  which  seems  to  belong 
to  the  Moluccan  group.  Streplocitta,  CharUornis,  and  Gazzola, 
are  peculiar  types  of  Corvidae;  the  two  former  allied  to  the 
magpies,  the  latter  to  the  jackdaws.  CharUornis  is  known  only 
from  the  Sula  islands  east  of  Celebes,  and  is  closely  related  to 
Streptocitta.  There  is  nothing  comparable  to  these  three  groups 
in  any  of  the  Malay  islands,  and  they  seem  to  have  relations 
rather  with  the  Corvidw  of  the  old-world  northern  continent. 
Basilornis,  Enodcs,  and  Scissirostrum,  are  remarkable  forms  of 
Stumidae.  Basilornis  has  a  beautiful  compressed  crest,  which  in 
the  allied  species  found  in  Coram  is  elougated  behind.  Enodex 
has  remarkable  red  superciliary  streaks,  but  seems  allied  to 
Calornis.  Scissirostrum  seems  also  allied  to  Calornis  in  general 
structure,  but  has  a  very  peculiarly  formed  bill  and  nostrils.  We 
can  hardly  say  whether  these  three  forms  show  more  affinity  to 
Oriental  or  to  Australian  types,  but  they  add  to  the  weight  of 
evidence  as  to  the  great  antiquity  and  isolation  of  the  Celebesian 
fauna.    Scissirostrum  has  been  classed  with  Euryccros,  a  Mada- 


9.  Cittura     ...  „ 

10.  Ctycopsis  ...  „ 

11.  Meropogon  ..  (Meropidie) 

12.  Prioniturus.  (Psittacidie) 

13.  Mtxjacephalon  (Megapodiidae) 


3.  Charitornis..  „ 

4.  Gazzola,  (b.  g.)  „ 

5.  Basilornia  ..  (Sturnidie) 

6.  Enode*      ...  ,. 
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gascar  bird,  and  with  Bitphaya,  an  African  genus ;  but  the  pecu- 
liar beak  and  nostrils  approximate  more  to  Cractirux  and  its 
allies,  of  the  Australian  region,  which  should  probably  form  a 
distinct  family.  Ceycopsis  is  undoubtedly  intermediate  between 
the  Malayan  Ceyx  and  the  African  Jspuluia,  and  is  therefore  es- 
pecially interesting.  Meropoyon  is  a  remarkable  form  of  bee- 
eater,  allied  to  the  Indo-Malayan  Nyctiornis.  Prioniturus  (the 
raquet-tailed  parrots)  of  which  two  species  inhabit  Celebes,  and 
one  the  Philippines,  appears  to  be  allied  to  the  Austro-Malayan 
Geoff roy  us. 

We  must  finally  notice  a  few  genera  found  in  Celebes,  whose 
nearest  allies  are  not  in  the  surrounding  islands,  and  which  thus 
afford  illustrations  of  discontinuous  distribution.  The  most  re- 
markable, perhaps,  is  Coracias,  of  which  a  fine  species  inhabits 
Celebes ;  while  the  genus  is  quite  unknown  in  the  Indo-Malav 
sub-region,  and  does  not  appear  again  till  we  reach  Burmah  and 
India  ;  and  the  species  has  no  closer  affinity  for  Indian  than  for 
African  forms.  Myialestes,  a  small  yellow  flycatcher,  is  another 
exmple;  its  nearest  ally  (M.  cinercocapilla)  being  a  common  Indian 
bird,  but  unknown  in  the  Malay  islands.  The  Celebesian  bird 
described  by  me  as  Prionochilus  anrcofimbntm,  is  probably  a 
third  case  of  discontinuous  distribution,  if  (as  a  more  careful 
examination  seems  to  show)  it  is  not  a  Prionochilus,  but  con- 
generic with  Padn/glosna,  a  bird  only  found  in  the  Himalayas. 
The  fine  pigeon,  Carpnph a yn  forsterri,  belongs  to  a  group  found  in 
the  Philippines,  Australia,  and  New  Zealand;  but  the  Celebes 
species  is  very  distinct  from  all  the  others,  and  seems,  if  any- 
thing, more  allied  to  that  of  New  Zealand, 

The  Sula  islands  (Sula-mangola,  Sula-taliabo,  and  Sula-besi) 
lie  midway  between  Celebes  and  the  Moluccas,  being  HO  miles 
from  the  nearest  part  of  Celebes,  with  several  intervening 
islands,  and  40  miles  from  Bourn,  all  open  sea.  Their  birds 
show,  as  might  be  expected,  a  blending  of  the  two  faunas,  but 
with  a  decided  preponderance  of  that  of  Celebes.  Out  of  4.'i 
land  birds  which  have  been  collected  in  these  islands,  wo  may 
deduct  6  as  of  wide  range  and  no  significance.  Of  the  :»7  re- 
maining, 21  are  Celebesian  species,  and  4  are  new  species  but 
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allied  to  those  of  Celebes;  while  there  are  10  Moluccan  species 
and  2  new  species  allied  to  those  of  the  Moluccas.  It  is  curious 
that  no  less  than  3  Moluccan  genera,  quite  unknown  in  Celebes 
itself,  occur  here, — Monarcha,  Pachycephdu,  and  Crinvjer;  but  all 
these,  as  well  as  several  other  of  the  Moluccan  birds,  are  rather 
weak  flyers,  and  such  as  are  likely  to  have  been  carried  across 
by  strong  winds.  Of  the  genera,  23  are  from  Celebes,  10  from 
the  Moluccas.  These  facts  show,  that  the  Sula  islands  form  part 
of  the  Celebes  group,  although  they  have  received  an  infusion  of 
Moluccan  forms,  which  will  perhaps  in  time  spread  to  the  main 
island,  and  diminish  the  remarkable  individuality  that  now  cha- 
racterises its  fauna. 

Inserts. — Of  the  reptiles  and  fishes  of  Celebes  we  have  not 
sufficient  information  to  draw  any  satisfactory  conclusions.  1 
therefore  pass  to  the  insects  of  which  something  more  is 
known. 

The  Butterflies  of  Celebes  are  not  very  numerous,  less  than 
200  species  in  all  having  been  collected  ;  but  a  very  large  pro- 
portion of  them,  proluibly  three-fourths  of  the  whole,  are  peculiar. 
There  is  only  one  peculiar  genus,  Amcchania,  allied  to  Zethera  (a 
group  confined  to  the  Philippine  Islands),  with  which  it  should 
perhaps  be  united.  Most  of  the  genera  are  of  wide  distribution 
in  the  archipelago,  or  are  especially  Malayan,  only  two  truly 
Australian  genera,  Ehdina  and  Acropthalmht,  reaching  Celebes. 
On  the  other  hand,  7  peculiar  Oriental  genera  are  found  in  Celebes, 
but  not  further  east,  viz.,  Clcrome,  Adolias,  Enripus,  Apatura, 
Lime niti.s,  Iolaus,  and  Leptocimts.  There  are  also  several  indi- 
cations of  a  direct  affinity  with  the  continent  rather  than  with 
Malaya,  as  in  the  cases  already  enumerated  among  birds.  A 
fine  butterfly,  yet  unnamed,  almost  exactly  resembles  Dirhorra- 
y in  nesimarhus,  a  Himalayan  species.  Enripus  robvstus  is  closely 
allied  to  E.  halitherses  of  N.  India  ;  there  are  no  less  than  5  species 
of  Limcnitin,  all  quite  unlike  those  found  in  other  parts  of  the 
archipelago.  The  butterflies  of  Celebes  are  remarkably  distin- 
guished from  all  others  in  the  East,  by  pecidiarities  of  form,  size, 
and  colour,  which  run  through  groups  of  species  belonging  to 
different  genera.     Many  Papilionidre  nnd  PieridiO,  and  some 
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Nymphalidoe,  have  the  anterior  wings  elongated,  with  the  apex 
often  acute,  and,  what  is  especially  remarkable,  an  abrupt  bend 
or  shoulder  near  the  base  of  the  wing.  (See  Malay  Archipelago, 
3rd  Ed.  p.  281,  woodcut.)  No  less  than  13  species  of  Papilio,  10 
Pierida?,  and  4  or  5  NymphalidoB,  are  thus  distinguished  from 
their  nearest  allies  in  the  surrounding  islands  or  in  India.  In 
size  again,  a  large  number  of  Celebesian  butterflies  stand  pre- 
eminent over  their  allies.  The  fine  Papilios — adainantim,  blumei, 
and  gigon—are  perfect  giants  by  the  side  of  the  closely-allied 
forms  of  Java  ;  while  P.  androcles  is  the  largest  and  longest-tailed, 
of  all  the  true  swallow-tailed  group  of  the  Old  World.  Among 
Nyinphalidai,  the  species  of  jRhiiwpalpa  and  Euripits,  peculiar  to 
Celebes,  are  immensely  larger  than  their  nearest  allies  ;  and 
several  of  the  Pierida*  are  also  decidedly  larger,  though  in  a  less 
marked  degree.  In  colour,  many  of  the  Celebesian  butterflies  differ 
from  the  nearest  allied  species ;  so  that  they  acquire  a  singu- 
larity of  aspect  which  marks  them  off  from  the  rest  of  the  group. 
The  most  curious  case  is  that  of  three  butterflies,  belonging 
to  three  distinct  genera  (Cethosia  myrina,  Mcssaras  moronities, 
and  Atella  celebemns)  all  having  a  delicate  violet  or  lilac  gloss  in 
lines  or  patches,  which  is  wholly  wanting  in  every  allied  species 
of  the  surrounding  islands.  These  numerous  peculiarities  of 
Celebesian  butterflies  are  very  extraordinary ;  and  imply  isolation 
from  surrounding  lands,  almost  as  much  as  do  the  strange  forms 
of  mammals  and  birds,  which  more  prominently  characterise  this 
interesting  island 

Of  the  Coleoptera  we  know  much  less,  but  a  few  interesting 
facts  may  be  noted.  There  are  a  number  of  fine  species  of 
Cieindela,  some  of  peculiar  forms ;  and  one  Odontochila,  a  South 
American  genus;  while  Colh/ris  reaches  Celebes  from  the 
Oriental  region.  In  Carabidae  it  has  one  peculiar  geuus,  Dicra- 
speda ;  and  a  species  of  the  fine  Australian  genus  Catadromvs. 
In  Lucanidie  it  has  the  Oriental  genus,  OdoniUabris.  In  Ceton- 
iid;e  it  has  a  peculiar  genus,  Sternoplus,  and  several  fine  Cetoniat; 
but  the  characteristic  Malayan  genus,  Lomaptcra,  found  in  every 
other  island  of  the  archipelago  from  Sumatra  to  New  Guinea, 
is  absent — an  analogous  fact  to  the  case  of  Ccy  r  among  birds. 
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In  Buprestida?,  the  principal  Austro-Malay  genus,  Sambus,  is 
found  here ;  while  Sponsor  t  a  genus  8  species  of  which  inhabit 
Mauritius,  has  one  species  here  and  one  in  New  Guinea.  In 
Longicorns  there  are  four  peculiar  genera,  Comusia,  Pytholia, 
Bityle,  and  Ombrosaga  ;  hut  the  most  important  features  are  the 
occurrence  of  the  otherwise  purely  Indo-Malaynn  genera  Agt- 
lasta,  Nyctimene,  and  As'athes ;  and  of  the  purely  Austro- 
Malayan  Arrhenotus,  Trysimia,  Xenolea,  Ainblymora,  Diallus, 
and  jEgockinus.  The  remaining  genera  range  over  both  portions 
of  the  archipelago.  In  the  extensive  family  of  Curculionidje 
we  can  only  notice  the  elegant  genus,  Celebia,  allied  to  Eiipho- 
lus,  which,  owing  to  its  abundance  and  beauty,  is  a  conspicuous 
feature  in  the  entomology  of  the  island. 

Origin  of  the  fauna  of  Celebes. — We  have  now  to  consider, 
briefly,  what  past  changes  of  physical  geography  are  indicated 
by  the  curious  assemblage  of  facts  here  adduced.  We  have 
evidently,  in  Celebes,  a  remnant  of  an  exceedingly  ancient  land, 
which  has  undergone  many  and  varied  revolutions ;  and  the 
stock  of  ancient  forms  which  it  contains  must  be  taken  account 
of,  when  we  speculate  on  the  causes  that  have  so  curiously 
limited  more  recent  immigrations.  Going  back  to  the  arrival 
of  those  genera  which  are  represented  in  Celebes  by  peculiar 
species,  and  taking  first  the  Austro-Malay  genera,  we  find 
among  them  such  groups  as  Zomenas  (s.g.),  Phlof/aiias,  Leuco- 
trcron  (s.g ),  and  Turacima,  which  are  not  found  in  the  Moluccas 
at  all ;  and  Myzomrla,  found  in  Timor  and  Banda,  but  not  in 
Ceram  or  Bourn,  which  are  nearest  to  Celebes.  This,  combined 
with  the  curious  absence  of  so  many  of  the  commonest  Moluccan 
genera,  leads  to  the  conclusion  that  the  Austro-Malay  immigra- 
tion took  place  by  way  of  Timor  and  the  southern  part  of  New 
Guinea.  It  will  be  remembered,  that  to  account  for  the  Indo- 
Malayan  forms  in  New  Guinea,  we  suggested  an  extension  of 
that  country  in  a  westerly  direction  just  north  of  Timor.  Now 
this  is  exactly  what  we  require,  to  account  for  the  stocking 
of  Celebes  with  the  Australian  forms  it  possesses.  At  this  time 
Borneo  did  not  approach  so  near,  and  it  was  at  a  somewhat  later 
period  that  the  last  great  Indo-Malay  migration  set  in;  but 
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finding  the  country  already  fairly  stocked,  comparatively  few 
groups  were  able  to  establish  themselves. 

Going  back  a  little  farther,  we  come  to  the  entrance  of  those 
few  birds  and  insects  which  belong  to  India  or  Indo-China  ;  and 
this  probably  occurred  at  the  same  time  as  that  continental 
extension  southward,  which  we  found  was  required  to  account  for 
a  similar  phenomenon  in  Java.  Celebes,  being  more  remote, 
received  only  a  few  stragglers.  We  have  now  to  go  much 
farther  back,  to  the  time  when  the  ancestors  of  the  peculiar 
Celebesian  genera  entered  the  country,  and  here  our  conjectures 
must  necessarily  be  less  defined. 

On  the  Australian  side  we  have  to  account  for  Mesjaccpludon, 
and  the  other  genera  of  purely  Papuan  type.  It  may  perhaps 
be  sufficient  to  say,  that  we  do  not  yet  know  that  these  genera, 
or  some  very  close  allies,  do  not  still  exist  in  New  Guinea  ;  in 
which  case  they  may  well  have  entered  at  the  same  time  with 
the  species,  already  referred  to.  If,  on  the  other  hand,  they  are 
really  as  isolated  as  they  appear  to  be,  they  represent  an  earlier 
communication,  either  by  an  approximation  of  the  two  islands 
over  the  space  now  occupied  by  the  Moluccas ;  or,  what  is  per- 
haps more  probable,  through  a  former  extension  of  the  Moluccas, 
which  have  since  undergone  so  much  subsidence,  as  to  lead  to 
the  extinction  of  a  large  proportion  of  their  ancient  fauna. 
The  wide-spread  volcanic  action,  and  especially  the  prevalence  of 
raised  coral-reefs  in  almost  all  the  islands,  render  this  last 
supposition  very  probable. 

On  the  Oriental  side  the  difficulty  is  greater ;  for  here  we  find, 
what  seem  to  be  clear  indications  of  a  connection  with  Africa,  as 
well  as  with  Continental  Asia,  at  some  immensely  remote  epoch. 
Ci/nopiihccufi,  Babirusa,  and  Anod  ;  Ceycopsis,  Strqytocitta ,  and  Gaz- 
zvla  (s.  g.),  and  perhaps  Scissirostrum,  may  be  well  explained  as 
descendants  of  ancestral  types  in  their  respective  groups,  which 
also  gave  rise  to  the  special  forms  of  Africa  on  the  one  hand,  and  of 
Asia  on  the  other.  For  this  immigration  we  must  suppose,  that  at 
a  period  before  the  formation  of  the  present  Indo-Malay  Islands, 
a  great  tract  of  land  extended  in  a  north-westerly  direction,  till 
it  met  the  old  Asiatic  continent.    This  may  have  been  before 
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the  Himalayas  had  risen  to  any  great  height,  and  when  a  large 
part  of  what  are  now  the  cold  plateaus  of  Central  Asia  may 
have  teemed  with  life,  some  forms  of  which  are  preserved  in 
Africa,  some  in  Malaya,  and  a  few  in  Celebes.  Here  may 
have  lived  the  common  ancestor  of  Sus,  Babirusa,  and  Pliaco- 
chctrtu ;  as  well  as  of  Cynopithccus,  CynoccpJialus,  and  Macacus  ; 
of  A noa  and  Bubalus;  of  Scissirost rum  and  Euryccros ;  of  Cey.e, 
Ceycopsis,  and  Ispidina.  Such  an  origin  accounts,  too,  for  the 
presence  of  the  North-Indian  forms  in  Celebes  ;  and  it  offers  less 
difficulties  than  a  direct  connection  with  continental  Africa,  which 
once  appeared  to  be  the  only  solution  of  the  problem.  If  this 
south-eastward  extension  of  Asia  occurred  at  the  same  time  as 
the  north-eastward  extension  of  South  Africa  and  Madagascar, 
the  two  early  continents  may  have  approached  each  other  suffi- 
ciently to  have  allowed  of  some  interchange  of  forms :  Tarsius 
may  be  the  descendant  of  some  Lemurine  animal  that  then 
entered  the  Malayan  area,  while  the  progenitors  of  Cryptoprocta 
may  then  have  passed  from  Asia  to  Madagascar. 

It  is  true  that  wc  here  reach  the  extremest  limits  of  specula- 
tion ;  but  when  we  have  before  us  such  siugular  phenomena  as 
are  presented  by  the  fauna  of  the  island  of  Celebes,  wc  can  hardly 
help  endeavouring  to  picture  to  our  imaginations  by  what  past 
changes  of  land  and  sea  (in  themselves  not  improbable)  the  actual 
condition  of  things  may  have  been  brought  about. 

77.  Australia  and  7<sr6«/<mm,  or  the  Australian  Sub-region. 

A  general  sketch  of  Australian  zoology  having  been  given  in  the 
earlier  part  of  this  chapter,  it  will  not  lje  necessary  to  occupy  much 
time  on  this  sub-region,  which  is  as  remarkably  homogeneous  as 
the  one  we  have  just  left  is  heterogeneous.  Although  much  of 
the  northern  part  of  Australia  is  within  the  tropics,  while  Vic- 
toria and  Tasmania  are  situated  from  36°  to  43°  south  latitude, 
there  is  no  striking  change  in  the  character  of  the  fauna 
throughout  the  continent ;  a  number  of  important  genera  extend- 
ing over  the  whole  country,  and  giving  a  very  uniform  character 
to  its  zoology.  The  eastern  parts,  including  the  colonies  of  New 
South  Wales  and  Queensland,  are  undoubtedly  the  richest,  several 
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peculiar  types  being  found  only  here.  The  southern  portion  is 
somewhat  poorer,  and  has  very  few  peculiar  forms ;  and  Tasmania 
being  isolated  is  poorer  still,  yet  its  zoology  has  much  resem- 
blance to  that  of  Victoria,  from  which  country  it  has  evidently 
not  been  very  long  separated.  The  north,  as  far  as  yet  known,  is 
characterised  by  hardly  any  peculiar  forms,  but  by  the  occurrence 
of  a  number  of  Papuan  types,  which  have  evidently  been  derived 
from  New  Guinea, 

Mammalia. — The  Australian  sub-region  contains  about  160 
species  of  Mammalia,  of  which  3  are  Monotremata,  102  Marsu- 
pials, 23  Chiroptera,  1  Carnivora  (the  native  dog,  probably  not 
indigenous),  and  31  Muridai.  The  north  is  characterised  by  a 
species  of  the  Austro-Malayan  genus  Casern.  Phascolaretos  (the 
koala,  or  native  bear)  is  found  only  in  the  eastern  districts; 
Phascolomys  (the  wombat)  in  the  south-east  and  Tasmania; 
Pefauri.sta  (a  peculiar  form  of  flying  opossum)  in  the  east.  Thy- 
lacinus  (the  zebra-wolf),  and  Sareojthilus  (the  "native  devil"), 
two  carnivorous  marsupials,  are  confined  to  Tasmania.  West 
Australia,  the  most  isolated  and  peculiar  region  botanically, 
alone  possesses  the  curious  little  honey-eating  Tarsijus,  and  the 
Pcragalea,  or  native  rabbit.  The  remarkable  Myrmeeubias,  a 
small  ant-eating  marsupial,  is  found  in  the  west  and  south  ; 
and  Onyrhoyafca,  a  genus  of  kangaroos,  in  West  and  Central 
Australia.  All  the  other  genera  have  a  wider  distribution,  as 
will  be  seen  by  a  reference  to  the  list  at  the  end  of  this 
chapter. 

Plate  XI.  A  Scene  in  Tasmania,  with  Characteristic  Mammalia. 
— As  some  of  the  most  remarkable  Mammalia  of  the  Australian 
region  are  now  found  only  in  Tasmania,  we  have  chosen  this 
island  for  the  scene  of  our  first  illustration  of  the  fauna  of  the 
Australian  sub-region.  The  pair  of  large  striped  animals  are 
zebra- wolves  {Thylacinus  cynocephalus),  the  largest  and  most  de- 
structive of  the  carnivorous  marsupials.  These  creatures  used  to 
be  tolerably  plentiful  in  Tasmania,  where  they  are  alone  found. 
They  are  also  called  "native  tigers,"  or  "  native  hyamas;"  and  being 
destructive  to  sheep,  they  have  been  destroyed  by  the  farmers 
and  will  doubtless  soon  be  exterminated.    In  the  foicgiound  on 
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tin;  left  is  a  bandicoot  (Peramclcs  gunnii).  These  are  delicate  little 
animals  allied  to  the  kangaroos ;  and  they  are  found  in  all  parts  of 
Australia,  and  Tasmania,  to  which  latter  country  this  species 
is  confined.  On  the  right  is  the  wombat  (Phmcolumys  loombttt), 
a  root-eating  marsupial,  with  large  incisor  teeth  like  those  of  our 
rodents.  They  inhabit  south-east  Australia  and  Tasmania.  In 
the  foreground  is  the  porcupine  ant-cater  (Echidna  sctosa),  belong- 
ing to  a  distinct  order  of  mammalia,  Monotremata,  of  which  the 
only  other  member  is  the  duck-billed  Ornithorhynchus.  These 
animals  are,  however,  more  nearly  allied  to  the  marsupials,  than 
to  the  insectivora  or  edentata  of  the  rest  of  the  world,  which  in 
some  respects  they  resemble.  An  allied  species  (Echidna  hystru) 
inhabits  south-east  Australia. 

Bird*. — Australia  (with  Tasmania)  possesses  about  GoO  species 
of  birds,  of  which  485  are  land-birds.  Not  more  than  about  one- 
twentieth  of  these  are  found  elsewhere,  so  that  it  has  a  larger 
proportion  of  endemic  species  than  any  other  sub-region  on  the 
globe.  These  birds  are  divided  among  the  several  orders  as 
follows : 

IVssores    306  Accipitres   36 


(Jallinas    15 

The  Psittaci,  we  see,  are  very  richly  represented,  while  the 
Picarne  are  comparatively  few  ;  and  the  Columbffi  are  scarce 
as  compared  with  their  abundance  in  the  Austro-Malay  sub- 
region. 

Birds  seem  to  be  very  evenly  distributed  over  all  Australia ; 
comparatively  few  genera  of  importance  being  locally  re- 
stricted. In  the  eastern  districts  alone,  we  find  Origma, 
and  Orthonyc  (Sylviida?) ;  Hericvlus  and  Ptilorhynchits  (I'ara- 
dUeidoe);  Lcucosarcia  (Columhida?) ;  and  Talegalla  (Megapodiidai). 
Ncetarinia,  Pitta,  Ptilorhis,  Chlamydodera,  and  Uplucotheres, 
range  from  the  north  down  the  east  coasts.  Na nodes  (Psittacidie), 
and  Lipoa  (Megapodiidte),  are  southern  forms,  the  first  extending 
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to  Tasmania;  which  island  appears  to  possess  no  peculiar 
genus  of  birds  except  Eiidypk*,  one  of  the  penguins.  West 
Australia  has  no  wholly  peculiar  genus  except  Geopdttacus,  a 
curious  form  of  ground  parroquet;  the  singular  Atrichia,  first 
found  here,  having  been  discovered  in  the  east.  In  North 
Australia,  Emblcma  (Ploceidiu)  is  the  only  peculiar  Australian 
genus,  but  several  Austro-Malayau  and  Papuan  genera  enter, — 
as,  St/ma  and  Tanysiptcra  (Alcedinidaj)  ;  Machcvrihynchus 
(Muscicapida?) ;  Calomis  (Stumidtt) ;  Manumlia,  Ptilorhix,  and 
Attuned u&  (Paradiseidie) ;  ATcgapodius;  and  Casuarius.  The  pre- 
sence of  a  species  of  bustard  (Bupodotis)  in  Australia,  is  very 
curious,  its  nearest  allies  being  in  the  plains  of  India  and  Africa. 
Among  waders  the  genus  Tribonyx,  a  thick-legged  bird  some- 
what resembling  the  Xotomis  of  New  Zealand,  though  not  closely 
allied  to  it,  is  the  most  remarkable.  The  district  where  the 
typical  Australian  forms  most  abound  is  undoubtedly  the  eastern 
side  of  the  island.  The  north  and  south  are  both  somewhat 
poorer,  the  west  much  poorer,  although  it  j>ossesses  a  few  very 
peculiar  forms,  especially  among  Mammalia.  Tasmania  is  the 
poorest  of  all,  a  considerable  number  of  genera  being  here  want- 
ing ;  but,  except  the  two  peculiar  carnivorous  marsupials,  it 
possesses  nothing  to  mark  it  off  zoologically  from  the  adjacent 
parts  of  the  main  land.  It  is  probable  that  its  insular  climate, 
more  moist  and  less  variable  than  that  of  Australia,  may  not  be 
suitable  to  some  of  the  absent  forms  ;  while  others  may  require 
more  space  and  more  varied  conditions,  than  are  offered  by  a 
comparatively  small  island. 

The  remaining  classes  of  animals  have  been  already  discussed 
in  our  sketch  of  the  region  as  a  whole  (p.  390). 

Plate  XII.  Ill  t' strati  ay  the  Fauna  of  Australia. — In  this 
plate  we  take  New  South  Wales  as  our  locality,  and  represent 
chiefly,  the  more  remarkable  Australian  types  of  birds.  The 
most  conspicuous  figure  is  the  wonderful  lyre-bird  (Menura  $u- 
pcrba),  the  elegant  plumage  of  whose  tail  is  altogether  unique  in 
the  whole  class  of  birds.  The  unadorned  bird  is  the  female.  In 
the  centre  is  the  emu  (Drommts  nova-hollaiidia),  the  represen- 
tative in  Australia,  of  the  ostrich  in  Africa  and  America,  but  be- 
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lotting  to  a  different  family,  the  Casuraiiidu*.  To  the  right  are 
a  pair  of  crested  pigeons  (Ocyphaps  lopkoks),  one  of  the  many  siu- 
.  gular  forms  of  the  pigeon  family  to  which  the  Australian  re- 
gion gives  birth.  In  every  other  part  of  the  globe  pigeons  are 
smooth-headed  birds,  but  here  they  have  developed  three  dis- 
tinct forms  of  crest,  as  seen  in  this  bird,  the  crowned  pigeon 
figured  in  Plate  X.,  and  the  double-crested  pigeon  (Lopholcrmus 
arUarcticus).  The  large  bird  on  the  tree  is  one  of  the  Australian 
frog-mouthed  goat-suckers  {Podargm  strigoidcs),  which  are 
called  in  the  colony  "  More-pork,"  from  their  peculiar  cry.  They 
do  not  capture  their  prey  on  the  wing  like  true  goat-suckers,  but 
hunt  about  the  branches  of  trees  at  dusk,  for  large  insects,  and 
also  for  unfledged  birds.  A  large  kangaroo  (Macrojnis  gigantcus) 
is  seen  in  the  distance  ;  and  passing  through  the  air,  a  flying 
opossum  (Pt taunts  sciureus),  a  beautiful  modification  of  a  marsu- 
pial, so  as  to  resemble  in  form  and  habits  the  flying  squirrels 
of  the  northern  hemisphere. 

III.  The  Pacific  Islands,  or  Polynesian  Sub- region. 

Although  the  area  of  this  sub-region  is  so  vast,  and  the 
number  of  islands  it  contains  almost  innumerable,  there  is  a 
considerable  amount  of  uniformity  in  its  forms  of  animal  life. 
From  the  Ladrone  islands  on  the  west,  to  the  Marquesas  on  the 
east,  a  distance  of  more  than  5,000  miles,  the  same  characteristic 
genera  of  birds  prevail ;  and  this  is  the  only  class  of  animals  on 
which  we  can  depend,  mammalia  being  quite  absent,  and  reptiles 
very  scarce.  The  Sandwich  Islands,  however,  form  an  exception 
to  this  uniformity;  and,  as  far  as  we  yet  know,  they  are  so 
peculiar  that  they  ought,  perhaps,  to  form  a  separate  sub- region. 
They  are,  however,  geographically  a  part  of  Polynesia;  and  a 
more  careful  investigation  of  their  natural  history  may  show 
more  points  of  agreement  with  the  other  islands.  It  is  therefore 
a  matter  of  convenience,  at  present,  to  keep  them  in  the  Poly- 
nesian sub-region,  which  may  be  divided  into  Polynesia  proper 
and  the  Sandwich  Islands. 

Polynesia  proper  consists  of  a  number  of  groups  of  islands  of 
some  importance,  and  a  hast  of  smaller  intermediate  islets. 
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For  the  purpose  of  zoological  comparison,  we  may  class  them  in 
four  main  divisions.  1.  The  Ladrone  and  Caroline  Islands ; 
2.  New  Caledonia  and  the  New  Hebrides  ;  3.  The  Fiji,  Tonga, 
and  Samoa  Islands ;  4.  The  Society,  and  Marquesas  Islands. 
The  typical  Polynesian  fauna  is  most  developed  in  the  third 
division  ;  and  it  will  be  well  to  describe  this  first,  and  then  show 
how  the  other  islands  diverge  from  it,  and  approximate  other 
sub-regions. 

Fiji,  Tonya,  and  Samoa  Islands. — The  land-birds  inhabiting 
these  islands  belong  to  41  genera,  of  which  17  are  characteristic 
of  the  Australian  region,  and  9  more  peculiarly  Polynesian. 
The  characteristic  Australian  genera  are  the  following :  Petroica 
(Sylviida?) ;  Lalayc  (Campephagida?) ;  Monarcha,  Myiayra,  Rhipi- 
dura  (Muscicapidre) ;  Pachycephala  (Pachycephalia?) ;  Hides 
(Laniida?) ;  Mj/zomda,  Ptilotis,  Anthocharra  (Meliphagida;) ;  Ama- 
dina,  Eythrura,  (Ploceida?) ;  Artamus  (Artamidie) ;  Lorius  (Tri- 
choglossidaj) ;  Ptilopus,  Phloyovnas  (Columbida?) ;  Meyajwdius 
(Mcgapodiida?). 

The  peculiar  Polynesian  genera  are  : — 2'atarc,  Lamprolia 
(Sylviida?)  ;  Aplonis,  Sturnodcs  (Sturnidaj)  ;  Todiramphus 
(Alcedinidaj) ;  Pyrhulopsis,  Cyanoramphus,  (Platycercida?) ;  Cori- 
philus  (Trichoglossidae) ;  Didunculus  (Didunculidai). 

The  wide- spread  genera  are  Tardus,  Zoslcrops,  Hirundo,  Hal- 
cyon, Collocalia,  Eudynamis  CvcultU,  Ianthmnas,  Carpophaya, 
Turtur,  HaJiardus,  Astur,  Circus,  St?-ic,  Asia.  The  aquatic  birds 
are  fifteen  in  number,  all  wide-spread  species  except  one — a  form 
of  moor-hen  (Gallinulidie),  which  has  been  constituted  a  new 
genus  Pareudiastcs. 

Society,  and  Marquesas  Islands. — Here,  the  number  of  genera  of 
land-birds  has  considerably  diminished,  amounting  only  to  16 
in  all.  The  characteristic  Australian  genera  are  5  ; — Monarcha, 
Anthocha  ra,  Trichvylossus,  Ptilopus,  and  Phloyanms.  The  Poly- 
nesian genera  are  4  ; — Tatare,  Todiramphus,  Cyanoramphus, 
Voriphilus,  and  one  recently  described  genus,  Scrresius,  an  ex- 
traordinary form  of  large  fruit  pigeon,  here  classed  under  Car- 
pophaya. These  remote  groups  have  thus  all  the  character  of 
Oceanic  islands,  even  as  regards  the  rest  of  Polynesia,  since  they 
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possess  liardly  anything,  hut  what  they  might  have  received 
by  immigration  over  a  wide  extent  of  ocean. 

Lad  rone,  and  Caroline  Islands. — These  extensive  groups  of 
small  islands  are  very  imperfectly  known,  yet  a  considerable 
number  of  birds  have  been  obtained.  They  possess  two 
peculiar  Polynesian  genera,  Tatare  and  Shu-nodes;  one  peculiar 
sub-genus,  Psammathia  (here  included  under  Acrocephalus)  ; 
and  ten  of  the  typical  Australian  genera  found  in  Polynesia, — 
Lalaye,  Monarcha,  MyUujra,  Hhipidura,  Myzomcla]  Erythrura, 
Artamus,  Phlogosnas,  Ptilopus,  and  Mtyapodius,  as  well  as  the 
Papuan  genus  Pedes,  and  the  Malayan  Calornis  ; — so  that  they 
can  be  certainly  placed  in  the  sub-region.  Genera  which  do 
not  occur  in  the  other  Polynesian  islands  are,  Acrocephalus,  (s.g. 
Psammathia)  originally  derived  perhaps  from  the  Philippines ; 
and  Capri inuly us,  a  peculiar  species,  allied  to  one  from  Japan. 

New  Caledonia,  and  the  New  Hebrides. — Although  these  islands 
seem  best  placed  with  Polynesia,  yet  they  form  a  transition  to 
Australia  proper,  and  to  the  Papuan  group.  They  possess  30 
genera  of  laud-birds,  18  of  which  are  typical  of  the  Australian 
region  ;  but  while  13  are  also  Polynesian,  there  are  5  which  do 
not  pass  further  cast.  These  are  Acanthiza,  Eopsallria,  Glici- 
phila,  Philemon,  and  laniluvnas.  The  peculiar  Polynesian  genus, 
Aplonis,  of  which  three  species  inhabit  New  Caledonia,  link  it  to 
the  other  portions  of  the  sifb-region.  The  following  are  the 
genera  at  present  known  from  New  Caledonia : — Tardus,  Aean- 
thiza,  Cavipeplwya,  Lalaye,  Myiayra,  lihipidnrn,  Pachycephalia, 
Eopsallria,  Coitus,  Physocorax  (s.g.  of  Corrus,  allied  to  the  jack- 
daws), Glicphilo,  Aathocha'ra,  Philemon,  Zostcrops,  Erythmra, 
Aplonis,  Artamus,  Cueulus,  Halcyon,  Collocalia,  Cyanoramphus, 
Trichoylossus,  Ptilopus,  Carpophaya,  Macropyyia,  lanthamas, 
Chalcophaps,  Hal Hast ur,  Accipiter.  The  curious  Ithinochdus 
jubatus,  forming  the  type  of  a  distinct  family  of  birds  (Rhino- 
chetidae),  allied  to  the  herons,  is  only  known  from  New  Cale- 
donia. 

It  thus  appears,  that  not  more  than  about  50  genera  and  150 
species  of  land-birds,  are  known  from  the  vast  number  of  islands 
that  are  scattered  over  the  Central  Pacific,  and  it  i*  not  probable 
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that  the  number  will  be  very  largely  increased.  Some  of  the 
species,  as  the  Kudynamis  taitensis  and  Taturc  longirostris,  range 
over  40°  of  longitude,  from  the  Fiji  Islands  to  the  Marquesas.  In 
other  genera,  as  Cyanoramphus  and  Ptilupus,  each  important 
island  or  group  of  islands,  has  its  peculiar  species.  The  connec- 
tion of  all  these  islands  with  each  other,  on  the  one  hand,  and 
their  close  relation  to  the  Australian  region,  on  the  other,  are 
equally  apparent ;  but  we  have  no  sufficient  materials  for  specu- 
lating with  any  success,  on  the  long  series  of  changes  that  have 
brought  about  their  existing  condition,  as  regards  their  peculiar 
forms  of  animal  life. 

Sandwich  Islands. — This  somewhat  extensive  group  of  large 
islands,  is  only  known  to  contain  11  genera  and  18  species  of 
indigenous  land-birds ;  and  even  of  this  small  number,  two  birds 
of  prey  are  wide  ranging  species,  which  may  well  have  reached  the 
islands  during  their  present  isolated  condition.    These  latter  are, 
Strix  delicutula,  an  owl  spread  over  Australia  and  the  Pacific  ; 
and  Asio  accipitrinits,ti  species  which  has  reached  the  Galapagos 
from  S,  America,  and  thence  perhaps  the  Sandwich  Islands.  Of 
the  remaining  8  genera,  one  is  a  crow  (Corrvs  hawairnsix),  and 
another  a  fishing  eagle  (Pandion  soli  fori  its),  of  peculiar  species  ; 
leaving  7  genera,  which  are  all  (according  to  Mr.  Sclater)  peculiar. 
First  we  have  Chasinnpvt,  a  genus  of  Muscicapiche,  containing 
two  species  (which  may  however  belong  to  distinct  genera) ;  and 
as  the  entire  family  is  unknown  on  the  American  continent 
these  birds  must  almost  certainly  be  allied  to  some  of  the 
numerous  Muscicapine  forms  of  the  Australian  region.  Next 
we  have  the  purely  Australian  family  Meliphagida?,  represented 
by  two  genera, — Moho,  an  isolated  form,  and  Chcttoptila,  a  genus 
established  by  Mr.  Sclater  for  a  bird  before  classed  in  Enlomyza, 
an  Australian  group.    The  four  remaining  genera  are  believed 
by  Mr.  Sclater  to  belong  to  one  group,  the  Drepanidida;,  altogether 
confined  to  the  Sandwich  Islands.    Two  of  them,  Drcpanus  and 
Hemiynathua,  with  three  species  each,  are  undoubtedly  allied ; 
the  other  two,  Loxops  and  Psitlirostra,  have  usually  been  classed 
as  finches.    The  former  seem  to  approach  the  Dica'idie ;  and  all 
resemble  this  group  in  their  coloration. 
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The  aquatic  birds  and  waders  all  l>elong  to  wide-spread 
genera,  and  only  one  or  two  are  peculiar  species. 

The  Sandwich  Islands  thus  possess  a  larger  proportion  of 
peculiar  genera  aud  species  of  land-birds  than  any  other  group 
of  islands,  and  they  are  even  more  strikingly  characterised  by 
what  seems  to  be  a  peculiar  family.  The  only  other  class  of 
terrestrial  animals  at  all  adequately  represented  on  these  islands, 
are  the  land  shells;  and  here  too  we  find  a  ]>eculiar  family,  sub- 
family, or  genus  (Achatinella  or  Achatinellida*)  consisting  of  a 
number  of  genera,  or  sub-genera  —  according  to  the  divergent  views 
of  modern  conchologists, — and  nearly  300  species.  The  Rev.  J. 
T.  Gulick,  who  has  made  a  special  study  of  .these  shells  on  the 
spot,  considers  that  there  are  10  genera,  some  of  which  are  con- 
fined to  single  islands.  The  species  are  so  restricted  that  their 
average  range  is  not  more  than  five  or  six  square  miles,  while 
some  are  confined  to  a  tract  of  only  two  square  miles  in  extent, 
and  very  few  range  over  an  entire  island.  Some  species  are 
confined  to  the  mountain  ridges,  others  to  the  valleys  ;  and  each 
ridge  or  valley  possesses  its  peculiar  species.  Considerably 
more  than  half  the  species  occur  in  the  island  of  Oahu,  where 
there  is  a  good  deal  of  forest.  Very  few  shells  belonging  to 
other  groups  occur,  and  they  are  all  small  and  obscure;  the 
Achatinelhe  almost  monopolising  the  entire  archipelago. 

Remarks  on  the  probable  past  hiMory  of  the  Sandwich  Islands. 
— The  existence  of  these  peculiar  groups  of  birds  and  land- 
shells  in  so  remote  a  group  of  volcanic  islands,  clearly  indicates 
that  they  are  but  the  relics  of  a  more  extensive  land ;  and  the 
reefs  and  islets  that  stretch  for  more  than  1,000  miles  in  a  west- 
north-west  direction,  may  be  the  remains  of  a  country  once 
sufficiently  extensive  to  develope  these  and  many  other,  now 
extinct,  forms  of  life.1 

Some  light  may  perhaps  be  thrown  on  the  past  history  of  the 

1  A  new  genus  of  Beetles  (Apterotychts)  of  the  family  Lucanidne,  has 
recently  been  described  from  the  Sandwich  Islands,  and  it  is  said  to  be  most 
nearly  related  to  a  group  inhabiting  Chili, — an  indication  either  of  the  great 
antiquity  of  the  fauna,  or  of  the  vnried  accidental  migrations  from  which  it 
has  hud  it*  origin. 
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Sandwich  Islands,  by  the  peculiar  plants  which  are  found  on 
their  mountains.  The  peak  of  Teneriffe  produces  no  Alpine 
plants  of  European  type,  and  this  has  been  considered  to  prove 
that  it  has  been  always  isolated  ;  whereas  the  occurrence  of  North 
Temperate  forms  on  the  mountains  of  Java,  accords  with  other  evi- 
dence of  this  island  having  once  formed  part  of  the  Asiatic  con- 
tinent. Now  on  the  higher  summits  of  the  Sandwich  Islands, 
nearly  30  genera  of  Arctic  and  North  Temperate  flowering  plants 
have  been  found.  Many  of  these  occur  also  in  the  South  Temperate 
zone,  in  Australia  or  New  Zealand  ;  but  there  are  others  which 
seem  plainly  to  point  to  a  former  connection  with  some  North 
Temperate  land,  probably  California,  as  a  number  of  islets  are 
scattered  in  the  ocean  between  the  two  countries.  The  most 
interesting  genera  are  the  following  : — Silnw,  which  is  wholly 
North  Temperate,  except  that  it  occurs  in  S.  Africa  ;  Vicia, 
also  North  Temperate,  and  in  South  Temperate  America; 
Fmgaria,  with  a  similar  distiibution ;  Aster,  widely  spread 
in  America,  otherwise  North  Temperate  only  ;  Vacciin'um, 
wholly  coufined  to  the  northern  hemisphere,  in  cold  and 
temperate  climates.  None  of  these  are  found  in  Australia  or 
New  Zealand  ;  and  their  presence  in  the  Sandwich  Islands 
seems  clearly  to  indicate  a  former  approximation  to  North 
Temperate  America,  although  the  absence  of  any  American 
forms  of  vertebrata  renders  it  certain  that  no  actual  land  con- 
nection ever  took  place. 

Recent  soundings  have  shown,  that  the  Sandwich  Islands 
rise  from  a  sea  which  is  3,000  fathoms  or  18,000  feet  deep; 
while  there  is  a  depth  of  at  least  2,000  fathoms  all  across  to 
California  on  one  side,  and  to  Japan  on  the  other.  Between 
the  Fiji  Islands,  New  Caledonia,  the  Solomon  Islands,  and 
Australia,  the  depth  is  about  1,300  fathoms,  and  between  Sydney 
and  New  Zealand  2.G00  fathoms ;  showing,  in  every  case,  a 
general  accordance  between  the  depth  of  sea  and  the  approxi- 
mation of  the  several  faunas.  In  a  few  more  years,  when  it  is 
to  be  hoped  we  shall  know  the  contour  of  the  sea-bottom  better 
than  that  of  the  continents,  we  shall  be  able  to  arrive  at  more 
definite  and  trustworthy  conclusions  as  to  the  \  robable  changes 
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of  land  and  sea  by  which  the  phenomena  of  animal  distribution 
in  the  Pacific  have  been  brought  about. 

Reptiles  of  the  Polynesian  Sub-region. — The  researches  of 
Mr.  Darwin  on  Coral  Islands,  proved,  that  large  areas  in  the 
Pacific  Ocean  have  been  recently  subsiding ;  but  the  peculiar 
forms  of  life  which  they  present,  no  less  clearly  indicate  the 
former  existence  of  some  extensive  lands.  The  total  absence  of 
Mammalia,  however,  shows  either  that  these  lands  never  formed 
part  of  the  Australian  or  Papuan  continents,  or  if  they  did,  that 
they  have  been  since  subjected  to  such  an  amount  of  subsideu  *e 
as  to  exterminate  most  of  their  higher  terrestrial  forms  of  life. 
It  is  a  remarkable  circumstance,  that  although  Mammalia  (except 
bats)  are  wanting,  there  are  a  considerable  number  of  rep  riles 
ranging  over  the  whole  sub- region.  Lizards  are  the  most 
numerous,  five  families  and  fourteen  genera  being  represented, 
as  follows : — 

1.  Cryptoblephar.is  (Gynmopthalniidtt)  Fiji  Islands. 

2.  Ablepharus    ...  ,,  .  AH  the  islands. 

3.  Lygosoma      ...  (Scincidu'J  ...  Pelew  Islands,  New  Caledonia. 

4.  Mabouya  ...  „  ...  Samoa  Islands, 
f).  Euprepes       ...       „                 ...  Pacific  Islands. 

6.  Dartylo}»rnx  ...  (Geckotida-)  ...  .Sandwich  Islands. 

7.  Don'/nra        ...  ((Jeokotida-)  ...  Pacific  Islands. 

8.  Gehyra         ...       „  ...  Fiji  Islands. 

9.  A  m\i(1ot<inru* ...       „  ...  Tahiti. 

10.  Heteronotu    ...       .,  ...  Fiji  Islands. 

11.  Correhphus    ...       „  ...  New  Caledonia. 

12.  Brack ylopku*  ...  (Iguanidc)  ...  Fiji  Islands. 

13.  Lophura         ...  (Againida*)  ...  Pelew  Islands. 

14.  Chlorotrart'*  ...        „  ...  Fiji  Islands. 


The  first  five  are  wide-spread  genera,  represented  mostly  by 
peculiar  species ;  but  sometimes  the  species  themselves  have  a 
wide  range,  as  in  the  case  of  Ablephnrm  pceeilopleurvs,  which 
(according  to  Dr.  Giinther)  is  found  in  Timor,  Australia,  New 
Caledonia,  Savage  Island  (one  of  the  Samoa  group),  and  the 
Sandwich  Islands!  Gehyra  and  Hderonota  are  Australian 
genera ;  while  Lophura  has  reached  the  Pelew  Islands  from  the 
Moluccas.  The  remainder  (printed  in  italics),  are  peculiar  genera  ; 
Bwrhylophv*  being  especially  interesting  as  an  example  of  an 
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otherwise  peculiar  American  family,  occurring  so  far  across  the 
Pacific. 

Snakes  are  much  less  abundant,  only  four  genera  being  repre- 
sented, one  of  them  marine.  They  are,  Anoplodipsas,  a  peculiar 
genus  of  Amblycephalidie  from  New  Caledonia;  Euygrm,  a 
genus  of  Pythonidae  from  the  Fiji  Islands;  Ogmodon,  a  peculiar 
genus  of  Elapidse,  also  from  the  Fiji  Islands,  but  ranging  to 
Papua  and  the  Moluccas  ;  and  Ptatu.ru*,  a  wide-spread  genus  of 
sea-snakes  (Hydrophid.e).  In  the  more  remote  Sandwich  and 
Society  Islands  there  appear  to  be  no  snakes.  This  accords 
with  our  conclusion  that  lizards  have  some  special  means  of 
dispersal  over  the  ocean  which  detracts  from  their  value  as 
indicating  zoo-geographical  affinities ;  which  is  further  proved 
by  the  marvellous  range  of  a  single  species  (referred  to  above) 
from  Australia  to  the  Sandwich  Islands. 

A  species  of  Hyla  is  said  to  inhabit  the  New  Hebrides,  and 
several  species  of  Platy mantis  (tree-frogs)  are  found  in  the  Fiji 
Islands;  but  otherwise  the  Amphibians  appear  to  be  unrepre- 
sented in  the  sub-region,  though  they  will  most  likely  be  found 
in  so  large  an  island  as  New  Caledonia. 

From  the  foregoing  sketch,  it  appears,  that  although  the 
reptiles  present  some  special  features,  they  agree  on  the  whole 
with  the  birds,  in  showing,  that  the  islands  of  Polynesia 
all  belong  to  the  Australian  region,  and  that  in  the  Fiji  Is- 
lands is  to  be  found  the  fullest  development  of  their  peculiar 
fauna. 

IV.  New  Zealand  Sub- region. 

The  islands  of  New  Zealand  are  more  completely  ocean ic 
than  any  other  extensive  tract  of  land,  being  about  1,200 
miles  from  Australia  and  nearly  the  same  distance  from  New 
Caledonia  and  the  Friendly  Isles.  There  are,  however,  several 
islets  scattered  around,  whose  productions  show  that  they 
belong  to  the  same  sub-region ; — the  principal  being,  Norfolk 
Island,  Lord  Howe's  Island,  and  the  Kermadec  Isles,  on  the 
north  ;  Chatham  Island  on  the  east ;  the  Auckland  and  Mac- 
quarie  Isles  on  the  south ; — and  if  these  were  once  joined  to 
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New  Zealand,  there  would  have  been  formed  an  island-con- 
tinent not  much  inferior  in  extent  to  Australia  itself. 

New  Zealand  is  wholly  situated  in  the  warmer  portion  of 
the  Temperate  zone,  and  enjoys  an  exceptionally  mild  and 
equable  climate.  It  has  abundant  moisture,  and  thus  comes 
within  the  limits  of  the  South-Temperate  forest  zone ;  and  this 
leads  to  its  productions  often  resembling  those  of  the  tropical, 
but  moist  and  wooded,  islands  of  the  Pacific,  rather  than  those 
of  the  temperate,  but  arid  and  scantily  wooded  plains  of  Aus- 
tralia. The  two  islands  of  New  Zealand  are  about  the  same 
extent  (approximately)  as  the  British  Isles,  but  the  difference  in 
the  general  features  of  their  natural  history  is  very  great,  There 
are,  in  the  former,  no  mammalia,  less  than  half  as  many  birds, 
very  few  reptiles  and  fresh-water  fishes,  and  an  excessive  and 
most  unintelligible  poverty  of  insects;  yet,  considering  the 
situation  of  the  islands  and  their  evidently  long-continued 
isolation,  the  wonder  rather  is  that  their  fauna  is  so  varied 
and  interesting  as  it  is  found  to  be.  Our  knowledge  of  this 
fauna,  though  no  doubt  far  from  complete,  is  sufficiently 
ample ;  and  it  wiU  be  well  to  give  a  pretty  full  account  of 
it,  iu  order  to  see  what  conclusions  may  be  drawn  as  to  its 
origin. 

Mammalia. — The  only  mammals  positively  known  as  indi- 
genous to  New  Zealand  are  two  bats,  both  peculiar  to  it, — Scoto- 
philus  tuberculatus  and  Mystarina  tubereuJata.  The  former  is 
allied  to  Australian  forms  ;  the  latter  is  more  interesting,  as 
being  a  peculiar  genus  of  the  family  Noctilionidae,  which  does 
not  exist  in  Australia ;  and  in  having  decided  resemblances  to 
the  Phyllostomida)  of  South  America,  so  that  it  may  almost  be 
considered  to  be  a  connecting  link  between  the  two  families.  A 
forest  rat  is  said  to  have  once  abounded  on  the  islands,  and  to 
have  been  used  for  food  by  the  natives  ;  but  there  is  much  doubt 
as  to  what  it  really  was,  and  whether  it  was  not  an  introduced 
species.  The  seals  are  wide-spread  antarctic  forms  which  have 
no  geographical  significance. 

Birds. — About  145  species  of  birds  are  natives  of  New  Zealand, 
of  which  88  are  waders  or  aquatics,  leaving  57  land-birds  belong- 
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ing  to  34  genera.  Of  this  latter  number,  1(1,  or  nearly  half,  are 
peculiar ;  and  there  are  also  5  peculiar  genera  of  waders  and 
aquatic  birds,  making  21  in  all.  Of  the  remaining  genera  of 
land-birds,  four  are  cosmopolite  or  of  very  wide  range,  while  the 
remainder  are  characteristic  of  the  Australian  region.  The 
following  is  a  list  of  the  Australian  genera  found  in  New 
Zealand:  Sphfimaciis,  Gerygone,  Orthonyx  (Sylviida?) ;  Gravealtis 
(Campephagida?) ;  Rhipulvra  (Muscicapidre) ;  Anthochccra  (Meli- 
phagida*)  ;  Zostcrops  (Dica?ida?) ;  Cyanoramphus  (Platycercidne)  ; 
Carpophaga  (Columbida;) ;  Hieracidea  (Falconida?)  ;  Tribonyx 
(Rallidie).  I'esides  these  there  are  several  genera  of  wide 
range,  as  follows : — Anthvs  (Motacillida?) ;  HirundQ  (Hirun- 
dinida?) ;  Clmjsococcyx,  Eudynamis  (Cuculida?) ;  Halcyon  (Alce- 
dinidce) ;  Cotvrnix  (Tetraonida?) ;  Circus  (Falconidap) ;  Athene 
(Strigida?). 

Most  of  the  above  genera  are  represented  by  peculiar  New 
Zealand  species,  but  in  several  cases  the  species  are  identical 
with  those  of  Australia,  as  in  the  following :  Anthocficcra  carun- 
culata,  Zostcrops  lateralis,  Hirvndo  nigricans,  and  Chrysococcyx 
lucid  us  ;  also  one — Eudynamis  taiiensis — which  is  Polynesian, 

We  now  come  to  the  genera  peculiar  to  New  Zealand,  which 
are  of  especial  interest : 

List  of  Genera  or  Birds  Peculiar  to  New  Zealand. 

No.  of 

Family  an«I  Genut.  Species.  Remarks. 

Stlviid^. 

1.  Myiomoira     ...       ...       3     Allied  to  Petroica,an  Australian  genus 

2.  Miro  ...        ...       ...       2         ||  tt  yf  _ 

TlMALIID.«  (?) 

3.  Turnngra    2     Of  doubtful  affinities. 

SlTTID.*. 

4.  Xenieus  3     Of  doubtful  affinities. 

5.  Acanthisitta   1     Of  doubtful  affinities. 

Parid^e. 

6.  Certbiparus  3  Of  doubtful  affinities. 
Meliphaoid.r 

7.  ProBthemadera         ...  I  Peculiar  genera  of  honeysuckcrs,  a 

8.  Pogonornis    1  family  which  is  conhned  to  the 

9.  Anthornis      ,   3  Australian  Region. 

O  G  2 
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Family  ami  Genoa. 

Stirnid.*. 

10.  Creadion 

11.  Hetcrolocha  ... 

12.  Callsas 

Nestorid.k. 

13.  Nestor... 

Strinoopid.*. 

14.  Stringops 

Strioid.*. 

15.  (Sceloglanxj  ... 

Ralmd.k 

1(J.  Ocydromus 

17.  Xotornis 

ClIARADRIlD.t:. 

18.  Thinornis 

19.  Anarhynchu*  ... 

Anatid.«. 

20.  Hymcnohrmus 

Apteryoid.e. 

21.  Apteryx 


Xo.  of 
Fprch*. 


2     These  three  genera  are  prohably 

1  allied,  and  perhaps  form  a  dis- 

2  tiuct  family. 


3     A  peculiar  family  of  Parrots. 


1      A  peculiar  family  of  Parrot* 


1     s.g.  of  Athene. 


G     Allied  to  Eulabtomij,  an  A  it  it  ml  tan 

genus. 

1     Allied  to  J'orphyrio,  a  genus  of  wide 

range. 


1     Allied  to  Malacorhyiichut,  an  Aus- 
tralian genus. 

4     Forming  a  peculiar  family. 


We  have  thus  a  wonderful  amount  of  speciality;  yet  the  affi- 
nities of  the  fauna,  whenever  they  can  be  traced,  are  with  Aus- 
tralia or  Polynesia.  Nine  genera  of  New  Zealand  birds  are 
characteristically  Australian,  and  the  eight  genera  of  wide  range 
are  Australian  also.  Of  the  peculiar  genera,  7  or  8  are  undoubtedly 
allied  to  Australian  groups.  There  are  also  four  Australian  and 
one  Polynesian  species.  Even  the  peculiar  family,  Nestorida?,  is 
allied  to  the  Australian  Trichoglossida?.  We  have  therefore  every 
gradation  of  similarity  to  the  Australian  fauna,  from  identical 
species,  through  identical  genera,  and  allied  genera,  to  distinct 
but  allied  families;  clearly  indicating  very  long  continued  yet 
rare  immigations  from  Australia  or  Polynesia;  immigrations  which 
are  continued  down  to  our  day.  For  resident  ornithologists  be- 
lieve, that  the  Zostcrops  lateralis  has  found  its  way  to  New  Zea- 
land within  the  last  few  years,  and  that  the  two  cuckoos  now 
mi<jrntc  annually,  the  one  from  Australia,  the  other  from  some 
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part  of  Polynesia,  distances  of  more  than  1,000  miles  !  These 
facts  seem,  however,  to  have  been  accepted  on  insufficient  evidence 
and  to  be  in  themselves  extremely  improbable.  It  is  observed 
that  the  cuckoos  appear  annually  in  certain  districts  and  again 
disappear ;  but  their  course  does  not  seem  to  have  been  traced, 
still  less  have  they  ever  been  actually  seen  arriving  or  departing 
across  the  ocean.  In  a  country  which  has  still  such  wide  tracts 
of  unsettled  land,  it  is  very  possible  that  the  birds  in  question 
may  only  move  from  one  part  of  the  islands  to  another. 

Islets  of  the  New  Zealand  Sub-region. 

We  will  here  notice  the  smaller  islands  belonging  to  the  sub- 
region,  as  it  is  chiefly  their  birds  that  possess  any  interest, 

Norfolk  Island— -The  land-birds  recorded  from  this  island 
amount  to  15  species,  of  which  8  are  Australian,  viz. :  Climac- 
teris  scandals,  Symmorphns  laicopygius,  Zostcrops  tcnuirostris  and 
Z.  albogxdaris,  Halcyon  sanctus,  Platycerais  pennant i,  Carpophaga 
spadicca,  Phapsjricata  and  P.  chalcoptera.  Of  the  peculiar 
species  three  belong  to  Australian  genera ;  Pelroica,  Gerygone,  and 
Rhipidu  ra  ;  one  to  a  cosmopolitan  genus,  Turd  us.  So  far  the 
affinity  seems  to  be  all  Australian,  and  there  remain  only  three 
birds  which  ally  this  island  to  New  Zealand, — Nestor  productus, 
Cyanoramphus  rayneri,  and  Notornis  alba.  The  former  inhabited 
the  small  Phillip  Island  (close  to  Norfolk  Island)  but  is  now  extinct. 
Being  a  typical  New  Zealand  genus,  quite  incapable  of  flying 
across  the  sea,  its  presence  necessitates  some  former  connexion 
between  the  two  islands,  and  it  is  therefore  perhaps  of  more 
weight  than  all  the  Australian  genera  and  species,  which  are  birds 
capable  of  long  flights.  The  Cyanoramphus  is  allied  to  a  New 
Zealand  broad-tailed  parroquet.  The  Notornis  alba  is  extinct, 
but  two  specimens  exist  in  museums,  and  it  is  even  a  stronger 
case  than  the  Nestor,  as  showing  a  former  approximation  or  union 
of  this  island  with  New  Zealand.  A  beautiful  figure  of  this 
bird  is  given  in  the  Ibis  for  1873. 

Lord  Howe's  Island. — This  small  island,  situated  half-way 
between  Australia  and  Norfolk  Island,  is  interesting,  as  contain- 
ing a  peculiar  species  of  the  New  Zealand  genus  Ocydremvs,  or 
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wood-hen  (0.  sylvestris).  There  is  also  a  peculiar  thrush,  Turdus 
vinitinctus.  Its  other  birds  are  wholly  of  Australian  types,  and 
most  of  them  probably  Australian  species.  The  following  have 
been  observed,  and  no  doubt  constitute  nearly  its  whole  indigen- 
ous bird  fauna.  Acanthiza  sp.,  Rhipidura  sp.,  Pachyccphala  gut- 
turalis,  Zosterops  strennuus  and  Z.  tcphroplcurus,  Strqnra  sp , 
Halcyon  sp.,  and  Chalcophaga  chrysochlora.  The  two  species  of 
Zosterops  are  peculiar.  The  Ocydromus  is  important  enough  to 
ally  this  island  to  New  Zealand  rather  than  to  Australia ;  and  if 
the  white  bird  seen  there  is,  as  supposed,  the  NotornU  alba  which 
is  extinct  in  Norfolk  Island,  the  connection  will  be  rendered 
still  more  clear. 

Chatham  Islands. — These  small  islands,  450  miles  east  of  New 
Zealand,  possess  about  40  species  of  birds,  of  which  13  are  land- 
birds.    All  but  one  belong  to  New  Zealand  genera,  and  all  but 
five  are  New  Zealand  species.    The  following  are  the  genera  of 
the  land-birds  :    Sphenceacus,  Oerygone,  Myiomoira,  Rhipidura, 
Zosterops,  An  thus,  Prosllicmadera,  Anthornis,  Chrysococtyx.Cyano- 
ramphus,   Carpophaga,  Circus.    The  peculiar  species  are  An- 
thomis  melanocephala,  Myiomoira,  diffenbachi  and  M.  traversi, 
Rhipidura  Jtahellifera,  and  a  peculiar  rail  incapable  of  flight, 
named  by  Captain  Hutton  Cabalus  nwdestus.    It  is  stated  that 
the  Zosterops  diflers  from  that  of  New  Zealand,  and  is  also  a 
migrant ;  and  it  is  therefore  believed  to  come  every  year  from 
Australia,  passing  over  New  Zealand,  a  distance  of  nearly  1,700 
miles !    Further  investigation  will  perhaps  discover  some  other 
explanation  of  the  facts.    It  is  also  stated,  that  the  pigeon  and 
one  of  the  small  birds  (?  Gerygonc  or  Zosterops)  have  arrived  at 
the  islands  within  the  last  eight  years.    The  natives  further  de- 
clare, that  both  the  Stringops  and  Apteryx  once  inhabited  the 
islands,  but  were  exterminated  about  the  year  1835. 

The  Auckland  Islands. — These  are  situated  nearly  300  miles 
south  of  New  Zealand,  and  possess  six  land-birds,  of  which  three 
are  peculiar, — An  thus  aucklandicus,  Cyanoramphus  aucklandixus, 
and  C.  malherbii,  the  others  being  New  Zealand  species  of 
Myiomoira,  Prostliemadcra,  and  AntJiomis.  It  is  remarkable 
that  two  peculiar  parrots  of  the  same  genus  should  inhabit  these 
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small  islands ;  but  such  localities  seem  favourable  to  the  Platy- 
cercida\  for  another  peculiar  species  is  found  in  the  remote  Mac- 
quarie  Islands,  more  than  400  miles  farther  south.  A  peculiar 
species  and  genus  of  ducks,  Nesonetta  aucklandicatU  also  found 
here,  and  as  far  as  yet  known,  nowhere  else.  A  species  of 
the  northern  genus  Mcrgus  is  also  found  on  these  islands,  and  has 
been  recently  obtained  by  Baron  von  Hiigel. 

Plate  XIII.  Illustrating  the  peculiar  Ornithology  of  New  Zea- 
land.— Our  artist  has  here  depicted  a  group  of  the  most  remark- 
able and  characteristic  of  the  New  Zealand  birds.  In  the  middle 
foreground  is  the  Owl-parrot  or  Kakapoe  (Stringops  habroptilus), 
a  nocturnal  burrowing  parrot,  that  feeds  on  fern-shoots,  roots, 
berries,  and  occasionally  lizards ;  that  climbs  but  does  not  fly ; 
and  that  has  an  owl-like  mottled  plumage  and  facial  disc. 
The  wings  however  are  not  rudimentary,  but  fully  developed ; 
and  it  seems  to  be  only  the  muscles  that  have  become  useless 
for  want  of  exercise.  This  would  imply,  that  these  birds  have 
not  long  been  inhabitants  of  New  Zealand  only,  but  were  deve- 
loped in  other  countries  (perhaps  Australia)  where  their  wings 
were  of  use  to  them. 

Beyond  the  Kakapoe  are  a  pair  of  the  large  rails,  Notornis 
mantelli;  heavy  birds  with  short  wings  quite  useless  for 
flight,  and  with  massive  feet  and  bill  of  a  red  colour.  On 
the  right  is  a  pair  of  Kiwis  (Apten/x  australis),  one  of  the 
queerest  aud  most  unbird-like  of  living  birds.  It  has  very  small 
and  rudimentary  wings,  entirely  concealed  by  the  hair-like 
plumage,  and  no  tail.  It  is  nocturnal,  feeding  chiefly  on  worms, 
which  it  extracts  from  soft  earth  by  means  of  its  long  bill.  The 
genus  A j>tcryx  forms  a  distinct  family  of  birds,  of  which  four 
species  are  now  known,  besides  some  which  are  extinct.  They 
are  allied  to  the  Cassowary  and  to  the  gigantic  extinct  Dinornis. 
On  the  wing  are  a  pair  of  Crook-billed  Plovers  {Anarhynchus 
frontalis),  remarkable  for  being  the  only  birds  known  which 
have  the  bill  bent  sideways.  This  was  at  first  thought  to  be  a 
malformation  ;  but  it  is  now  proved  to  be  a  constant  character  of 
the  species,  as  it  exists  even  in  the  young  chicks  ;  yet  the  pur- 
pose served  by  such  an  anomalous  structure  is  not  yet  discovered. 
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No  country  on  the  globe  can  offer  such  an  extraordinary  set  of 
birds  as  are  here  depicted. 

Reptiles. — These  consist  almost  wholly  of  lizards,  there  being 
no  land-snakes  and  only  one  frog.  Twelve  species  of  lizards  are 
known,  belonging  to  three  genera,  one  of  which  is  peculiar,  as 
are  all  the  species.  Hinulia,  with  two  species,  and  Mocoa,  with 
four  species  (one  of  which  extends  to  the  Chatham  Islands), 
belong  to  the  Scincida? ;  both  are  very  wide-spread  genera  and 
occur  in  Australia.  The  peculiar  genus  Naultinns,  with  six  species, 
belongs  to  the  Geckotidae,  a  family  spread  over  the  whole  world. 

The  most  extraordinary  and  interesting  reptile  of  New  Zea- 
land is,  however,  the  Hatteria  punctata,  a  lizard-like  animal 
living  in  holes,  and  found  in  small  islands  on  the  north-east 
coast,  and  more  rarely  on  the  main  land.  It  is  somewhat  inter- 
mediate in  structure  between  lizards  and  crocodiles,  and  also  lias 
bird-like  characters  in  the  form  of  its  ribs.  It  constitutes,  not 
only  a  distinct  family,  Khyncocephalida?,  but  a  separate  order  of 
reptiles,  Rhyncocephalina.  It  is  quite  isolated  from  all  other 
members  of  the  class ;  and  is  probably  a  slightly  modified  repre- 
sentative of  an  ancient  and  generalised  form,  which  has  been 
superseded  in  larger  areas  by  the  more  specialized  lizards  and 
saurians. 

The  only  representatives  of  the  Ophidia  are  two  sea-snakes 
of  Australian  and  Polynesian  species,  and  of  no  geographical 
interest. 

Amphibia. — The  solitary  frog  indigenous  to  New  Zealand, 
belongs  to  a  peculiar  genus,  Liopelma,  and  to  the  family  Bom- 
buratoridre,  otherwise  confined  to  Europe  and  temperate  South 
America. 

Fresh-water  Fishes.— There  are,  according  to  Captain  Hutton, 
15  species  of  fresh-water  fish  in  New  Zealand,  belonging  to  7 
genera ;  six  species,  and  one  genus  (Rctropinna),  being  peculiar. 
Rctropinna  richardsoni  belongs  to  the  Salmonidaj,  and  is  the 
only  example  of  that  family  occurring  in  the  Southern  hemi- 
sphere, where  it  is  confined  to  New  Zealand  and  the  Chatham 
Islands.   The  wide  distribution  of  Galaxias  attenuates— from  the 
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Chatham  Islands  to  South  America — has  already  been  noticed  ; 
while  another  species,  G.  fasciatus,  is  found  in  the  Chatham  and 
Auckland  Isles  as  well  as  New  Zealand.  A  second  genus 
peculiar  to  New  Zealand,  Neochanna,  allied  to  Galaxias,  has 
recently  been  described.  Prototroctes  oxyrhynchus  is  allied  to  an 
Australian  species,  but  belongs  to  a  family  (Haplochitonida?) 
which  is  otherwise  South  American.  An  eel,  Anguilla  latirostris, 
is  found  in  Europe,  China,  and  the  West  Indies,  as  well  as  in 
New  Zealand !  while  the  genus  Agonostoma  ranges  to  Australia, 
Celebes,  Mauritius,  and  Central  America. 

Insects—  The  great  poverty  of  this  class  is  well  shown  by  the 
fact,  that  only  eleven  species  of  butterflies  are  known  to  inhabit 
New  Zealand.  Of  these,  six  are  peculiar,  and  one,  Argyrophenga 
(Satyridae),  is  a  peculiar  genus  allied  to  the  Northern  genus 
Frebia.  The  rest  are  either  of  wide  range,  as  Pyrameis  cardui 
and  Diadema  bolina  ;  or  Australian,  as  Hamdyaas  zoilus  ;  while 
one,  Danais  erippusM  American,  but  has  also  occurred  in  Australia, 
and  is  no  doubt  a  recent  introduction  into  both  countries. 
Only  one  Sphinx  is  recorded,  and  no  other  species  of  the  Sphin- 
gina  except  the  British  currant-moth,  Algeria  tipuliformis, 
doubtless  imported.  Coleoptera  are  better  represented,  nearly 
300  species  having  been  described,  all  or  nearly  all  being  pecu- 
liar. These  belong  to  about  150  genera,  of  which  more  than  50 
are  peculiar.  No  less  than  14  peculiar  genera  belong  to  the 
Carabida?,  mostly  consisting  of  one  or  two  species,  but  Demetrida 
has  3,  and  Metaglymma  8  species.  Other  important  genera  are 
Dicrochile,  Homalosoma,  Mecodema,  and  Scopodes,  all  in  common 
with  Australia.  Mecodema  and  Metaglymma  are  the  largest 
genera.  Even  the  Auckland  Islands  have  two  small  genera 
of  Carabidae  found  nowhere  else. 

Cicindelidae  are  represented  in  New  Zealand  by  6  species  of 
Cicindela,  and  1  of  Dystipsidtra,  a  genus  peculiar  to  the  Austra- 
lian region. 

The  Lucanidae  are  represented  by  two  peculiar  genera,  Den- 
droblax  and  Oxyomus ;  two  Australian  genera,  Lissotes  and 
Ceratognathvs ;  and  by  the  almost  cosmopolite  Dorci/s. 

The  Scarabeidse  consist  often  species  only,  belonging  to  four 
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genera,  two  of  which  are  peculiar  (Odontria  and  Stethatpu) ;  and 
two  Australian  (Pericoptus  and  Catonota).  There  are  no 
Cetoniidie. 

There  is  only  one  Buprest  id,  belonging  to  the  Australian  genus 
Cisscis.  The  Elateridie,  (about  a  dozen  species,)  belong  mostly 
to  Australian  genera,  but  two,  Metablax  and  Ochosternus,  are 
peculiar. 

There  are  30  species  of  Curculionida?,  belonging  to  22  genera. 
Of  the  genera,  12  are  peculiar;  1  is  common  to  New  Zealand 
and  New  Caledonia  ;  5  belong  to  the  Australian  region,  and  the 
rest  are  widely  distributed. 

Longicorns  are,  next  to  Carabida?,  the  most  numerous  family, 
there  being,  according  to  Mr.  Bates  (Ann.  Nat.  Hist.,  1874),  about 
35  genera/ of  which  26  are  peculiar  or  highly  characteristic, 
and  7  of  the  others  Australian.  The  largest  and  most  character- 
istic genera  are  sEnwna  and  Xylotdcs,  Ixrth  being  peculiar  to 
New  Zealand ;  few  of  the  remainder  having  more  than  one  or 
two  species.  Dcmonax  extends  to  the  Moluccas  and  S.  E. 
Asia.  A  dozen  of  the  genera  have  no  near  relations  with  those 
of  any  other  country. 

Phytophaga  are  remarkably  scarce,  only  two  species  of 
Colaspis  being  recorded ;  and  there  is  only  a  single  species  of 
Coccinclla. 

The  other  orders  of  Insects  appear  to  be  equally  deficient. 
Hymenoptera  are  very  poorly  represented,  only  a  score  of  species 
being  yet  known  ;  but  two  of  the  genera  are  peculiar,  as  are  all 
the  species.  The  Neuroptera  and  Heteroptera  are  also  very 
scarce,  and  several  of  the  species  are  wide-spread  forms  of  the 
Australian  region.  The  few  species  of  Homoptera  are  all 
peculiar.  The  Myriapoda  att'ord  some  interesting  facts.  There 
are  nine  or  ten  species,  all  peculiar.  One  genus,  Litkobius, 
ranges  over  the  northern  hemisphere  as  far  south  as  Singapore, 
and  probably  through  the  Malay  Archipelago,  but  is  not  found 
in  Australia.  Jlcnicojfs  occurs  elsewhere  only  in  Tasmania 
and  Chili.  Cnjptops,  only  in  the  north  temperate  zone ;  while 
two  others,  Ctnnatia  and  Corvwccjihalus,  both  occur  in 
Australia. 
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Land-Shells. — Of  these,  114  species  are  known,  97  being 
peculiar.  Three  species  of  Helix  are  also  found  in  Australia, 
and  five  more  in  various  tropical  islands  of  the  Pacific.  Nanina, 
Lymnora,  and  Assiminca,  are  found  in  Polynesia  or  Malaya, 
but  not  in  Australia.  Amphibola  is  an  Australian  genus,  as  is 
Janclla.    Testacclla  and  Lbnax  belong  to  the  Palaearctic  region. 

From  the  Chatham  Islands,  82  species  of  shells  are  known, 
all  being  New  Zealand  species,  except  nine,  which  are  peculiar. 

The  Ancient  Fauna  of  New  Zealand. — One  of  the  most  re- 
markable features  of  the  New  Zealand  fauna,  is  the  existence, 
till  quite  recent  times,  of  an  extensive  group  of  wingless  birds, 
— called  Moas  by  the  natives— many  of  them  of  gigantic  size, 
and  which  evidently  occupied  the  place  which,  in  other  countries, 
is  filled  by  the  mammalia.  The  most  recent  account  of  these 
singular  remains,  is  that  by  Dr.  Haast,  who,  from  a  study  of 
the  extensive  series  of  specimens  in  the  Canterbury  museum, 
believes,  that  they  beloug  to  two  families,  distinguished  by 
important  differences  of  structure,  and  constitute  four  genera, — 
Dinomis  and  Miornis,  forming  the  family  Dinornithidae  ; 
Palapieryx  and  Eurynptcryx,  forming  the  family  Palapterygid*. 
These  were  mostly  larger  birds  than  the  living  Apieryx,  and 
some  of  them  much  larger  even  than  the  African  ostrich,  and 
were  more  allied  to  the  Casuariida?  and  Struthionidae  than  to 
the  Apterygida*.  No  less  than  eleven  species  of  these  birds 
have  been  discovered;  all  are  of  recent  geological  date,  and 
there  are  indications  that  some  of  them  may  have  been  in 
existence  less  than  a  century  ago,  and  were  really  exter- 
minated by  man.  Remaius  have  beeu  found  (of  apparently 
the  same  recent  date)  of  species  of  Apteryx,  Stringops,  Ocydro- 
mus,  and  many  other  living  forms,  as  well  as  "of  Harpagomis, 
a  large  bird  of  prey,  and  Cnemiornis,  a  gigantic  goose.  Bodies 
of  the  Hatteria  punctata  have  also  been  found  along  with  those 
of  the  Moa,  showing  that  this  remarkable  reptile  was  once  more 
abundant  on  the  main  islands  thau  it  is  now. 

Tlifi  Orifjin  of  the  New  Zetland  Fauna. — Having  now  given 
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an  outline  sketch  of  the  main  features  of  the  New  Zealand 
fauna  and  of  its  relations  with  other  regions,  we  may  consider 
what  conclusions  are  fairly  deducible  from  the  facts.  As  the 
outlying  Norfolk,  Chatham,  and  Lord  Howe's  Islands,  are  all 
inhabited  (or  have  recently  been  so)  by  birds  of  New  Zealand 
type  or  even  identical  species,  almost  incapable  of  flight,  we  may 
infer  that  these  islands  show  us  the  former  minimum  extent  of  the 
land-area  in  which  the  peculiar  forms  which  characterise  the 
sub-region  were  developed.  If  we  include  the  Auckland  and 
Macquarie  Islands  to  the  south,  we  shall  have  a  territory  of  not 
much  less  extent  than  Australia,  and  separated  from  it  by  per- 
haps several  hundred  miles  of  ocean.  Some  such  ancient  land 
must  have  existed  to  allow  of  the  development  and  specialization 
of  so  many  peculiar  forms  of  birds,  and  it  probably  remained 
with  but  slight  modifications  for  a  considerable  geological  period. 
During  all  this  time  it  would  interchange  many  of  its  forms  of 
life  with  Australia,  and  there  would  arise  that  amount  of  identity 
of  genera  between  the  two  countries  which  we  find  to  exist.  Its 
extension  southwards,  perhaps  considerably  beyond  the  Mac- 
quaries,  would  bring  it  within  the  range  of  floating  ice  during 
colder  epochs,  and  within  easy  reach  of  the  antarctic  continent 
during  the  warm  periods  ;  and  thus  would  arise  that  interchange 
of  genera  and  species  with  South  America,  which  forms  one  of 
the  characteristic  features  of  the  natural  history  of  New  Zealand. 

Captain  F.  W.  Hutton  (to  whose  interesting  paper  on  the 
Geographical  relations  of  the  New  Zealand  Fauna  we  are 
indebted  for  some  of  our  facts)  insists  upon  the  necessity  of 
former  land-connections  in  various  directions,  and  especially 
of  an  early  southern  continental  period,  when  New  Zealand, 
Australia,  Southern  Africa,  and  South  America,  were  united. 
Thus  he  would  account  for  the  existence  of  Struthious  birds 
in  all  these  countries,  and  for  the  various  other  groups  of 
birds,  reptiles,  fishes,  or  insects  which  have  no  obvious  means 
of  traversing  the  ocean, — and  this  union  must  have  occurred 
before  mammalia  existed  in  any  of  these  countries.  But 
such  a  supposition  is  quite  unnecessary,  if  we  consider  that 
all  wingless  land-birds  and  sonic  water-birds  (as  the  (Jare-fowl 
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and  Steamer  Duck)  aie  probably  cases  of  abortion  of  use- 
less organs,  and  that  the  common  ancestors  of  the  various 
forms  of  Strutliiones  may  have  been  capable  of  a  moderate 
degree  of  flight ;  or  they  may  have  originated  in  the  northern 
hemisphere,  as  already  explained  in  Chap.  XI.  p.  287.  The  exis- 
tence of  two,  if  not  three,  distinct  families  of  these  birds  in  New 
Zealand,  proves  that  the  original  type  was  here  isolated  at  a 
very  early  date,  and  being  wholly  free  from  the  competition  of 
mammalia,  became  more  differentiated  than  elsewhere.  The 
Hatteria  is  probably  coeval  with  these  early  forms,  and  is  the 
only  relic  of  a  whole  order  of  reptiles,  which  once  perhaps 
ranged  tar  over  the  globe. 

Still  less  does  any  other  form  of  animal  inhabiting  New  Zea- 
land, require  a  land  connection  with  distant  countries  to  account 
for  its  presence.  With  the  example  before  us  of  the  Bermudas 
and  Azores,  to  which  a  great  variety  of  birds  fly  annually  over  vast 
distances,  and  even  of  the  recent  arrival  of  new  birds  in  New 
Zealand  and  Chatham  Island,  we  may  be  sure  that  the  ancestors 
of  every  New  Zealand  bird  could  easily  have  reached  its  shores 
during  the  countless  ages  which  elapsed  while  the  Dinomis  and 
Apteryx  were  developing.  The  wonderful  range  of  some  of  the 
existing  species  of  lizards  and  fresh-water  fish,  as  already  given, 
proves  that  they  too  possess  means  of  dispersal  which  have 
sufficed  to  spread  them,  within  a  comparatively  recent  period, 
over  countries  separated  by  thousands  of  miles  of  ocean;  and  the 
fact  that  a  group  like  the  snakes,  so  widely  distributed  and  for 
which  the  climate  of  New  Zealand  is  so  well  adapted,  does  not 
exist  there,  is  an  additional  proof  that  land  connection  had  nothing 
to  do  with  the  introduction  of  the  existing  fauna.  We  have 
already  (p.  398),  discussed  in  some  detail  the  various  modes  in 
which  the  dispersal  of  animals  in  the  southern  hemisphere  has 
been  eflected ;  and  in  accordance  with  the  principles  there  estab- 
lished, we  conclude,  that  the  New  Zealand  fauna,  living  and 
extinct,  demonstrates  the  existence  of  an  extensive  tract  of  land 
in  the  vicinity  of  Australia,  Polynesia,  anil  the  Antarctic  con- 
tinent, without  having  been  once  actually  connected  with  either 
of  these  countries,  since  the  period  when  mammalia  had  peopled 
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all  the  great  continents.  That  event  certainly  dates  back  to 
Secondary,  if  not  to  I'alawoic,  times,  because  so  dominant  a 
group  must  soon  have  spread  over  the  whole  continuous  land- 
area  of  the  globe.  We  have  no  reason  for  believing  that  birds 
were  an  earlier  development ;  and  certainly  cannot,  with  any 
probability,  place  the  origin  of  the  Struthiones  before  that  of 
Mammals. 

Causes  of  the  Poverty  of  Insect-life  in  New  Zealand:  its  Influ- 
ence on  the  Character  of  the  Flora. — The  extreme  paucity  of  in- 
sects in  New  Zealand,  to  which  we  have  already  alluded,  seems 
to  call  for  some  attempt  at  explanation.  No  other  country  in  the 
world,  in  which  the  conditions  are  equally  favourable  for  insect- 
life,  and  which  has  either  been  connected  with,  or  is  in  proximity 
to,  any  of  the  large  masses  of  land,  presents  a  similar  pheno- 
menon. The  only  approach  to  it  is  in  the  Galapagos,  and  in 
some  of  the  islands  of  the  Pacific ;  and  in  each  of  these  cases  the 
absejjee  of  mammals  leads  us  to  infer,  that  no  connection  with  a 
continent  has  ever  taken  place.  Yet  the  fauna  of  New  Zealand 
evidently  dates  back  to  a  remote  geological  epoch,  and  it  seems 
strange  that  an  abundance  of  indigenous  insects  have  not  been 
developed,  especially  when  we  consider  the  vast  antiquity  that 
most  of  the  orders  and  families,  and  many  of  the  genera,  of  insects 
possess  (see  p.  156),  and  that  they  must  always  have  reached  the 
country  in  greater  numbers  and  variety  than  any  of  the  higher 
animals.  The  undoubted  fact  that  such  an  indigenous  insect- 
fauna  has  not  arisen,  would  therefore  lead  us  to  conclude,  that 
insects  find  the  conditions  requisite  for  their  development  only  in 
the  great  continental  masses  of  land,  in  strict  adaptation  to,  and 
dependance  on,  a  varied  fauna  and  flora  of  ever-increasing  richness 
and  complexity.  A  small  number  of  widely-separated  forms,  intro- 
duced into  a  country  where  the  fauna  and  flora  are  alike  scanty 
and  unrelated  to  them,  seem  to  have  little  tendency  to  vary 
and  branch  out  into  that  vast  network  of  insect-life  which 
enriches  all  the  great  continents  and  their  once  connected 
islands. 

It  is  a  striking  confirmation  on  a  large  scale,  of  Mr.  Darwin's 
beautiful  theory—that  the  gay  colours  of  flowers  have  mostly,  or 
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perhaps,  wholly  been  produced,  in  order  to  attract  insects  which  aid 
in  their  fertilization — that  in  New  Zealand,  where  insects  are  so 
strikingly  deficient  in  variety,  the  flora  should  be  almost  as  strik- 
ingly deficient  in  gaily-coloured  blossoms.  Of  course  t  here  are  some 
exceptions,  but  as  a  whole,  green,  inconspicuous,  and  imperfect 
flowers  prevail,  to  an  extent  not  to  be  equalled  in  any  other  part 
of  the  globe ;  and  affording  a  marvellous  contrast  to  the  general 
brilliancy  of  Australian  flowers,  combined  with  the  abundance 
and  variety  of  its  insect-life.  We  must  remember,  too,  that  the 
few  gay  or  conspicuous  flowering-plants  possessed  by  New  Zea- 
land, are  almost  all  of  Australian,  South  American,  or  European 
genera ;  the  peculiar  New  Zealand  or  Antarctic  genera  being 
almost  wholly  without  conspicuous  flowers.  In  the  tropical 
Galapagos  the  same  thing  occurs.  Mr.  Darwin  notices  the 
wretched  weedy  appearance  of  the  vegetation ;  and  states  that 
it  was  some  time  before  he  discovered  that  most  of  the  plants 
were  in  flower  at  the  time  of  his  visit !  And  the  insect-life  was 
correspondingly  deficient,  consisting  mainly  of  a  few  terrestrial 
beetles. 

The  poverty  of  insect- life  in  New  Zealand  must,  therefore,  be 
a  very  ancient  feature  of  the  country  ;  and  it  furnishes  an  addi- 
tional argument  against  the  theory  of  land-connection  with,  or 
even  any  near  approach  to,  either  Australia,  South  Africa,  or 
South  America.  For  in  that  case  numbers  of  winged  insects 
would  certainly  have  entered,  and  the  flowers  would  then,  as  in 
every  other  part  of  the  world,  have  been  rendered  attractive  to 
them  by  the  development  of  coloured  petals  ;  and  this  character 
once  acquired  would  long  maintain  itself,  even  if  the  insects  had, 
from  some  unknown  cause,  subsequently  disappeared. 

After  the  preceding  paragraphs  were  written,  it  occurred  to  me, 
that  if  this  reasoning  were  correct,  New  Zealand  plants  ought  to 
be  also  deficient  in  scented  flowers  ;  because  it  is  a  part  of  the 
same  theory,  that  the  odours  of  flowers  have,  like  their  colours, 
been  developed  to  attract  the  insects  required  to  aid  in  their  fer- 
tilization. I  therefore  at  once  applied  to  my  friend  Dr.  Hooker, 
as  the  highest  authority  on  New  Zealand  botany ;  simply  asking 
whether  there  was  any  such  observed  deficiency.  His  reply  was: — 
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"  New  Zealand  plants  are  remarkably  scentless,  both  in  regard  to 
the  rarity  of  scented  flowers,  of  leaves  with  immersed  glands 
containing  essential  oils,  and  of  glandular  hairs."  There  are  a 
few  exceptional  cases,  but  these  seem  even  more  rare  than  might 
be  expected,  so  that  the  confirmation  of  theory  is  very  complete. 
The  circumstance  that  aromatic  leaves  are  also  very  scarce,  sug- 
gests the  idea  that  these,  too,  serve  as  an  attraction  to  insects. 
Aromatic  plants  abound  most  in  arid  countries,  and  on  Alpine 
heights ;  both  localities  where  winged  insects  are  comparatively 
scarce,  and  where  it  may  be  necessary  to  attract  them  in  every 
possible  way.  Dr.  Hooker  also  informs,  me  that  since  his  Intro- 
duction to  the  New  Zealand  Flora  was  written,  many  plants  with 
handsome  flowers  have  been  discovered,  especially  among  the 
Ranunculi,  shrubby  Veronicas,  and  herbaceous  Compositse.  The 
two  former,  however,  arc  genera  of  wide  range,  which  may  have 
originated  in  New  Zealand  by  the  introduction  of  plants  with 
handsome  flowers,  which  the  few  indigenous  insects  would  be 
attracted  by,  and  thus  prevent  the  loss  of  their  gay  corollas ;  so 
that  these  discoveries  will  not  much  affect  the  general  character 
of  the  flora,  and  its  very  curious  bearing  on  the  past  history  of 
the  islands  through  the  relations  of  flowers  and  insects. 

In  judging  of  the  relation  here  supposed  to  exist,  it  must  be 
remembered,  that  if  the  New  Zealand  insects  have  been  intro- 
duced from  the  surrounding  countries  by  chance  immigrations  at 
distant  intervals,  then,  as  we  go  back  into  the  past  the  insect 
fauna  will  become  poorer  and  poorer,  and  still  more  inadequate 
than  at  present  to  lead  to  the  development  of  attractive  flowers 
and  odours.  This  quite  harmonizes  with  the  fact  of  the  ancient 
indigenous  flora  being  so  remarkably  scentless  and  inconspi- 
cuous, while  a  few  of  the  more  recently  introduced  genera  of 
plants  have  retained  their  floral  attractions. 

Concluding  Remarks  on  the  Early  History  of  the  Australian 

Region. 

We  have  already  discussed  in  some  detail,  the  various  relations 
of  the  Australian  sub-regions  to  the  surrounding  Regions,  and  the 
geographical  changes  that  appear  to  have  taken  place.    A  very 
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few  observations  will  therefore  suffice,  on  the  supposed  early 
history  of  the  Australian  region  as  a  whole. 

It  was  probably  far  back  in  the  Secondary  period,  that  some 
portion  of  the  Australian  region  was  in  actual  connection  with 
the  northern  continent,  and  became  stocked  with  ancestral  forms 
of  Marsupials;  but  from  that  time  till  now  there  seems  to  have 
been  no  further  land  connection,  and  the  Australian  lands  have 
thenceforward  gone  on  developing  the  Marsupial  and  Monotre- 
mate  types,  into  the  various  living  and  extinct  races  we  now  find 
there.  During  some  portion  of  the  Tertiary  epoch  Australia  pro- 
bably comprised  much  of  its  existing  area,  together  with  Papua 
and  the  Solomon  Islands,  ami  perhaps  extended  as  far  east  as  the 
Fiji  Islands  ;  while  it  might  also  have  had  a  considerable  exten- 
sion to  the  south  and  west.  Some  light  has  recently  been  thrown 
on  this  subject  by  Professor  McCoy's  researches  on  the  Palae- 
ontology of  Victoria.  He  finds  abundant  marine  fossils  of 
Eocene  and  Miocene  age,  many  of  which  are  strikingly  similar 
to  those  of  Europe  at  the  same  period.  Among  these  are  Ceta- 
ceans of  the  genus  S<n'alodon ;  European  species  of  Plagiostom- 
ous  fishes  ;  mollusca  and  corals  closely  resembling  those  of 
Europe  and  North  America  of  the  same  age, — such  as  numerous 
Volutes  closely  allied  to  those  of  the  Eocene  beds  of  the  Isle  of 
Wight,  and  the  genus  Dentalium  in  great  abundance,  almost  or 
quite  identical  with  European  tertiary  species.  Along  with 
these,  are  found  some  living  species,  but  always  such  as  now 
live  farther  north  in  tropical  seas.  The  Cretaceous  and  Meso- 
zoic  marine-fossils  are  equally  close  to  those  of  Europe. 

The  whole  of  these  remains  demonstrate  that,  as  in  the 
northern  so  in  the  southern  hemisphere,  a  much  warmer  climate 
prevailed  in  the  Eocene  and  Miocene  periods  than  at  the  present 
time.  This  is  a  most  important  result,  and  one  which  strongly 
supports  Mr.  Belt's  view,  before  referred  to,  that  the  warmer 
climates  in  past  geological  epochs,  and  especially  that  of  the 
Miocene  as  compared  with  our  own,  was  caused  by  a  diminution  of 
the  obliquity  of  the  ecliptic,  leading  to  a  much  greater  uniformity 
of  the  seasons  for  a  considerable  distance  from  the  equator,  and 
greatly  i educing  the  polar  aTea  within  which  the  sun  would  ever 
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disappear  during  an  entire  rotation  of  the  earth.  During  such 
a  period,  tropical  fonns  of  marine  animals  would  have  been  able 
to  spread  north  and  south,  into  what  are  now  cool  latitudes;  and 
identical  genera,  and  even  species,  might  then  have  ranged  along 
the  southern  shores  of  the  old  Pahiiarctic  continent,  from  Britain 
to  the  Bay  of  Bengal,  and  southward  along  the  Malayan  coasts 
to  Australia. 

Numerous  Miocene  plant-beds  have  also  been  found  in  Vic- 
toria, containing  abundance  of  Dicotyledonous  leaves,  which  are 
said  generally  to  resemble  those  of  the  Asiatic  flora,  and  of  the 
Miocene  plant-beJs  of  the  Rhine.  It  is  to  be  hoped  these  beds 
will  be  more  closely  examined  for  remains  of  insects,  land-shells, 
and  vertebrates,  and  that  the  plants  will  be  carefully  preserved  and 
critically  studied ;  for  here  probably  lies  hidden  the  key,  that 
will  solve  much  of  the  mystery  that  attaches  to  the  past  history 
of  the  Australian  fauun. 
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TABLES  OF  DISTRIBUTION. 

In  drawing  up  these  tables,  showing  the  distribution  of  the 
various  classes  of  animals  in  the  Australian  region,  the  following 
sources  of  information  have  been  relied  on,  in  addition  to  the 
general  treatises,  monographs,  and  catalogues  used  in  compiling 
the  4th  Part  of  this  work. 

Mammalia. — Gould,  Mammals  of  Australia;  Waterhor.se  on 
Marsupials ;  Dr.  J.  E.  Gray's  List  of  Mammalia  of  Xew  Guinea  ; 
Miiller,  Temminck  and  Schlegel  on  Mammals  of  the  Moluccas  ; 
papers  by  Dr.  Gray  ;  and  personal  observations  by  the  Author. 

Birds. — Gould's  Birds  of  Australia;  Buller's  Birds  of  New 
Zealand;  G.  K.  Gray's  Lists  of  Birds  of  Moluccas,  &c. ;  IJart- 
laub  and  Finsch  on  Birds  of  Pacific  Islands  ;  Sclater  ou  Birds 
of  Sandwich  Islands  ;  papers  by  Haast,  Hutton,  Meyer,  Salvin. 
Schlegel,  Sclater,  Travels,  Lord  Walden  and  the  Author. 

Reptiles. — Krefft,  Catalogue  of  Snakes;  Gunther,  List  of 
Lizards  in  Voyage  of  Erebus  and  Terror  (1875) ;  and  numerous 
papers. 
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TABLE  I. 

FAMILIES  OF  ANIMALS  INHABITING  THE  AUSTRAL! AX  REGION. 

Explanation. 

Names  in  italics  show  families  which  are  ]>eciili:ir  to  the  region. 

Names  inclosed  thus  (  )  show  families  which  only  just  enter  the  region,  and  are 

not  considered  properly  to  belong  to  it. 
Numbers  correspond  to  the  scries  of  numbers  to  the  families  in  Part  IV. 


Sult-n 

Ord  1  and  Family. 

i  i. 

il 

Austra- 
lia. 

t 

51 

us  ? 

Range  beyond  the  Region. 

MAMMALIA. 
Primates. 
3.  Cynopithecidoo 

Oriental  and  Ethiopian 

CninorTKRA. 

9.  Pteropidre 

11.  Khinolophidne 

12.  Vespertilionidre 

13.  Noctiliouida;... 

~ 

Oriental  and  Ethiopian 

1  lii-  hastern  Hemisphere 

Cosmopolite 

All  tropical  regions 

Carnivoha. 

25.  (Viverrida?)  ... 

o.j.  t*tani<la*  

35.  Phocid;?  

Oriental 

i>.  .iiki  o.  leiuj'er.iic  rones 
X.  and  S.  temperate  zones 

Cktacea. 

36  to  41.   

Oceanic 

Sinr.NiA. 
42.  Manatula: 

Ethiopian,  Oriental 

Ungvlata. 

47.  Suid.c   

50.  (Orvid.e) 
52.  (Bovidaj) 

i 

All  other  regions  but  Nearctic 
All  other  regions  but  Ethiopian 
All  other  regions  but  Neotropical 

KoDENTIA. 

55.  Mnrida*  

61.  (Scuirida;) 

1 

i 

All  other  regions 
All  other  regions 

MAnsrriALi  v. 

77.  Dasyuridcc  ... 

78.  Myrmecobiidc 

79.  ]'t.rnm<Xifi(K  ... 

80.  M&cropodida.. 

1 

t 

- 
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81.  Phalaugistithv 

82.  Phascolomijidw 

MONOTRKMATA 

83.  Ornithorhi/n-  ) 

chidtv...  \ 

84.  Echidnid*  ... 


BIRDS. 
Passeres. 

1.  Tnrdidfc  

2.  Sylviida?  

3.  Timaliida' 
5.  Cinelida) 

8.  Ccrthiidn  ... 

9.  Stttida  

10.  Parida?   

13.  Pycnonotidffi ... 

14.  Oriolida:  

15.  Cnmpephagida> 

16.  Dicruridie 

17.  Muscicapidffi ... 

18.  Pachurcpftalidce 

19.  Laniida*  

20.  Corrida'  

2 1 .  Pit  radisc  idee  . . . 

22.  Melipkagidas,,, 

23.  Neetariniidaa 

24.  Dicmidtt 

25.  Drcpanididce.. 
30.  Hirundinida:.. 

34.  Ploceidie 

35.  Sturnidre 

36.  Artnmidie 

37.  Alaudidaj 

38.  lfotacillidn  ... 
47.  Pittidie  

49.  Mtnuridw  ... 

50.  Atruhiidat  ... 

PlCARliE. 

51.  Picida?   

58.  Cuculidaj 

62.  CoraciidiC 

63.  Meropidta 

67.  Akedtnidse  ... 

68.  Rucorotidaj  ... 
71.  Podaigida:  ... 

73.  Caprimulgida". 

74.  (  ypselidse  ... 


p  i 


<7. 


c  ,15  .  1  *  § 
<     a.  .3 


15ans>  l*  yond  the  Region. 


Cosmopolite 
Cosmopolite 
Oriental  family 


Oriental  family 
Oriental  and  Ethiopian 
Oriental  and  Ethiopian 
Oriental  and  Ethiopian 
The  Old  World 
Almost  i>eculiar  to  region 
The  Old  World 
Cosmopolite 


Oriental  and  Ethiopian 
Oriental  and  Ethiopian 

Cosnupclito 
Orit  ntal,  Ethiopian 
The  Old  World 
Oriental 

The  Old  World  and  N.  Auuriea 
The  Old  World 
Oriental,  Ethiopian 
Peculiar  to  Australia 
Peculiar  to  Australia 


All  other  regions 

Cosmopolite 

Oriental  and  Ethiopian 

Oriental  and  Ethiopian 

Cosmopolite 

Oriental  and  Ethiopian 

Orient  d 

Cosmopolite 

Cosmopolite 
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FSITTACI. 

76.  Carat  nidat  ... 

77.  Plaiycercidat 
73.  Pahvomithida? 

79.  Trickti<jlos$iilir 

82.  Ktstonda 

83.  SiriitynjtUhv... 

Colum  n.E. 

84.  O'luniUidaj  ... 
84a,  Diduncuiidas 

Gau.in.t:. 

87.  Tctraonidse  ... 

88.  (Phasianicto) 

80.  TiirniciiUe  .. 
90.  Afcgnpodiidee 

AcciriTnr.>. 

9G.  Falmnidar  ... 

97.  Pandiotiidre  .. 

98.  Strigtda 

Oballjb. 

99. 
100. 
103. 
104. 
105. 
106. 
107. 


IIi.llid.TJ 

ScolopacioiB... 
Parridffi 
Giareolidm  ... 
Churadi  iidse 
Otididse 
Gruidie 

112.  Jihiuoc/tctidtr 

113.  Ardeidn 

114.  Platali-ida;  ... 

115.  Cicouiida;  ... 

AXSEKES. 

118.  Anatida; 

119.  I-irida;  

120.  Prorcllatiidie 

121.  Pelecanidoe  ... 

122.  Sphciiiscidn; 
124N  Podicipid*  .. 


Struhiiones. 

127.  Casuariidce ... 

123.  ApUrygida ... 

129.  DimrniUtida 

130.  Pal iptcr,.qid(r 


Sub  regiotn. 

it1  2     1  2 
S3  i.2  %* 


N 


Philippine  Islands 
Oriental 


Cosmopolite 


Old  World  and  N.  America 

<  >riental 

The  Old  World 


Cosmopolite 
Cosmopolite 
Cosmopolite 


Cosmopolite 
Cosmopolite 
Tropical 

The  Eastern  Hemisphere 
Cosmopolite 

The  Eastern  Hemisphere 
The  Eastern  Hemisphere 

Cosmopolite 
Almost  cosmopolite 
Widely  distributed 


Cosmopolite 

Cosmopolite 

Cosmopolite 

Cosmopolite 

S;  temperate  regions 

Cosmopolite 


Extinct 
Extinct 
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REPT1LIA. 

Ophidia. 

1.  Tvplilopidoe  . 

2.  Tortrioida; 

3.  Xenopeltidse  . 
5.  Calamariidae  . 

7.  Colubiida? 

8.  Homalopsida? 

11.  Dendrophidie 

12.  Dryionhida?  .. 

13.  Dipsfidida* 

15.  Lycodontidne.. 

16.  Amblycepha-  / 

lid*)  ...  J 

17.  Pythonida?  .. 

19.  Aerochordidae 

20.  Elapida*   

23.  Hydrophida: .. 

Laprrtilia. 
30.  Varanida; 
33.  I^acertidfc 

41.  Gymnopthnl- 

midte ... 

42.  Pygipodidct 

43.  A)rrniiada: 

44.  Liahdte  ... 

45.  BcincidsB 

48.  Acontiadaj 

49.  Geclcotida 

50.  Iguanidje 

51.  Agamidas 


RhYNCOCEPIIALIN  A 

53.  It/njncoccphaiida 

Crocodilia. 

54.  Gavialida? 

55.  (']  lilidaa  .. 

Cbzlonia. 

57.  Testudinidce  ... 

58.  Chclydida?  ... 
CO.  ChclouiidiB  ... 

AMPHIBIA. 

Axottra. 

7.  Phryniseidae  ... 
9.  Bufonidse 

10.  Xtnorhinida:... 

11.  Engystomidfe.. 

12.  Bombinatoridfr 


"3 
:•  - 


Range  beyond  the  Region. 


All  regions  bnt  Nearctic 
Oriental,  S.  America,  California 
Oriental 

All  warm  countries 

Almost  cosmopolite 

Oriental,  and  nil  other  regions 

Oriental,  Ethiopian,  Neotropical 

Oriental,  Ethiopian,  Neotropical 

Oriental,  Ethiopian,  Neotropical 

Ethiopian  and  Oriental 

Oriental,  Neotropical 

Tropical  regions,  California 
Oriental 

Tropical  regions,  Japan,  S.  Carolina 
Oriental,  Madagascar,  Panama 


Oriental,  Africa 

The  Eastern  Hemisphere 

Neotropical,  Ethiopian,  Palaearctio 


Almost  cosmopolite 
Ethiopian,  Oriental 
Minost  cosmopolite 
N".  and  S.  America 
The  Eastern  Hemisphere 


Oriental 
Tropical  regions 


All  other  regions 
Ethiopian,  Neotropical 
Marine 


Ethiopian,  Malayan,  Neotropical 
All  other  regions 

All  regions  bnt  Palfearctic 
Neotropical,  Palnearctie 
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OvU  t  and  Family. 


H  s4  i4\*i 
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Range  beyond  the  Region. 


14.  Alytida-  

15.  l'elodryada-  ... 
in.  HjlidiB  

17.  PolyiHNlatidie 

18.  RaniuM  

19.  Piwoglossidaj 

FISHES  (FKKSH- 
WATER). 

ACAM  IIOITKUVOM 

11.  Tmrliinuhv  ... 

35.  UbyriDthici ... 

37.  Atherinida-  .. 

38.  Mugillid.e  ... 

Ahacaxthivi. 

53.  (i'ulnj)sitl(E 
PlIVsOSTOMI. 

69.  Siluri.l.T  

♦51.  HaplochitotiiiLo 
65.  Salmonida  ... 
67.  Galaxid*  ... 
78.  OstepilosMiilsc 

85.  (Symbnnchide) 

DfFNOI. 
92.  Sirenoidei 

INSECTS.  LKIM 
DOPTERA  (PART), 

Dukini  (Bittf-ii- 

FIJES). 

1.  Danaidii* 

2.  Satyrida.1 

3.  Klymniida?  ... 

4.  Morphida; 

6.  Aeneida>  

8.  Nymphalida? ... 

9.  Libythcida*  ... 
10.  Nemcobeida:  .. 

13.  Lycamidaj 

14.  Pioridaj  

15.  Papilionidaj  ... 

16.  Henperidaj  ... 

Spihnoidha. 

17.  Zygienidaj 

18.  Castniidrtj 

19.  Agaristidaj  ... 

20.  Uraniid«3 

23.  SphingiiUc  ... 


N 


Zi  =  !  ! 


—  I 


All  regions  but  Oriental 
Neotropical 

All  regions  but  Ethiopian 
All  the  regions 
Almost  cosmopolite 
All  region*  but  Nearctic 


Patagonia  (?  marine) 
<  Mental,  S.  Africa 
Europe,  America 
Kthiopian,  Neotropical 


All  warm  regions 
Temperate  S.  America 
I'ahearctie,  Nearctic 
Temperate  S.  America 
All  tropical  regions 
Oriental,  Neotropical 


Kthiopian,  Neotropical 


All  warm  regions,  and  to  Canada 

( 'osmojwlitc 

<  M  icntnl,  Ethiopian 

Oriental,  Neotropical 

All  tropical  regions 

Cosmopolite 

All  the  other  regions 

All  other  regions  but  Nearctic 

( 'osmopolite 

Cosmoj»olito 

Cosmopolite 

(  osmopolite 


Cosmoi>olitc 
Neot  ropical 
Oriental,  Ethiopian 
[All  tropical  regions 
Cosmopolite 


Digitized  by  Google 


chap,  xiii.]  THE  AUSTRALIAN  REGION.  473 


TABLE  II. 

GENERA  OF  TERRESTRIAL  MAMMALIA  AND  BIRDS  IXUABITIXG  THE 

A  USTRALIAX  REGIOX. 

Explanation. 

Names  in  Unites  show  genera  peculiar  to  the  region  . 

Nanus  enclosed  thus  (  )  show  genera  which  just  enter  the  region,  hut  are  not  con- 
sidered proiwrly  to  belong  to  it. 
Genera  truly  belonging  to  the  region  are  nuniU-red  consecutively. 


MAMMALIA. 


Order,  Family,  and 
Genus. 

a  9 

.■s 

:  - 

Range  within  the  Region. 

■ — -  — — —  

Range  beyond  the  Region. 

PRIMATES. 

Cynopithecidk 

(Macacos  

L  Cynopithecus  ... 

1 
1 

Lombok  to  Timor) 
Celebes  and  Batohiau 

Oriental  genus 
Philippines  1 

LSMURIDJL 

(Tarsius   

1 

Celebes) 

I  ndo- Malayan  genus 

CII1R0PTERA. 

PTKUOPID.E. 

2.  Pteropus  

3.  Xanthnrpyia  ... 

4.  Cynopterus  ... 

5.  Macroglossus  ... 
0.  Harpyia  

7.  Jlypodmna  ... 

8.  Xotoptcris 

15 
1 
1 
1 
1 
1 
1 

Tlie  whole  reg  except  New  Zeal. 

Moluccas  and  Timor 

Morty  Island 

Celebes,  Moluccas,  Timor 

Celebes  and  Moluccas 

Celtics,  Moluccas,  and  Timor 

Fiji  Islands 

Tropics  of  E.  Hemisp. 
Oriental,  S.  Pahearctic 
Oriental 
Indo-Malaya 
Philippines 

RlUNOLOPHID.*. 

9.  Rhinolopbus  ... 

10.  Hipposideros  ... 

11.  Phyllorhina  ... 

12.  Asellia   

13.  Megaderma  ... 

7 
5 
2 
1 
1 

Moluccas,  Timor,  Australia 
Moluccas  and  Aru  Islands 
Moluccas  and  Timor 
Amboyna 
Ternate 

Warmer  pts.of  E.  Hem  is. 
Oriental 
Indo-Malaya 
Indo-Malaya 
Oriental,  Ethiopian 

VEsPEnTiLioNinjr. 

14.  Scotophilus 

15.  Vespertilio 

16.  Miniopteris  ... 

17.  Taphozous 

18.  Plecotus  

19.  Nyctophilus  ... 

8 
2 
3 
2 
1 
5 

Moluccas,  Timor,  Australia 
Australia 

Moluccas,  Timor,  and  Australia 
Celebes,  Moluccas,  N.  Australia 
Timor 

Australia  and  Tasmania 

Oriental 
Cosmopolite 
Indo-Malaya,  S.  Africa 
Orien.,Ethiop.,  Neotrop. 
N.  India,  S.  Palaearctiu 
India 
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Onler,  Family,  ana 

Oenu»  .=  v  I 

» ■  — 


within  the  Region. 


NoCTILIONID.' 
20.  MoIohshs  .. 

21. 


INSECT  IVOR  A. 
Souiciojb. 

22.  Snrcx   

CARNIVORA. 

VlVKRRtDJK. 

(Viverra  

(Paradoxurut  ... 

Otariidj:. 

23.  Aretooephalus... 

24.  Zalophus  

Phoodjl 

25.  Stenorhynclius 

SIRENIA. 
Maxatid^. 

26.  Halioore  

UNOULATA. 

Sl'IP.E. 

27.  Sua   

28.  Bab i rum  

Cervid.k. 
(Ccrvus  ... 

BoYlDJL 

29.  Anoa   

RODENTIA. 
BdUBEMb 

(Sciurus   

U.VMDM, 

30.  Mus  

31.  Psnuiomys 

82.  llapalotis  

33.  IfydromifB 

84.  AmntJunnys  ... 

35.  Echio(hrU  ... 

MARSUPIALIA. 
Dasyuripjs. 

86.  Pkascogalt 


Rang* beyond  the 


1  Australia 
1    New  Zealand 


2    Moluccas  and  Timor 


Neotrop.,  Ethiop.,  S.  PaL 


Tho  E.  Hernia. 4  N.  Amer. 


Celebes  and  Moluccas)  Oriental  genus 

Timor,  Ke  Islands,  ?  introduced)  Oriental  genus 


1  S.  Australia,  New  Zealand 
1  Australia 


New  Zealand 


1    N.  Australia 


Celebes  to  New  Guine 
Celebes,  Bouru 


2  Celebes,  Moluccas,  Timor) 


1 


13 
1 

13 
5 
1 
1 


Celebes 


Celebes) 


Australia,  Celebes 

Australia 

Australia 

Australia  and  Tasmania 
N.  Australia 
Australia 


3    New  Guinea  and  Australia 


S.  Temperate  shoria 
North  Pacific 


Antarctic 


Oriental  Ethiopian 


PalKarctic,  Oriental 


Oriental  genus 


All  tho  other  regions 


The  Western  Hemisphere 
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timer,  ranniy,  anil 
Genus. 

<_  * 

c  5 
v.  r 

Range  within  t!ic  Region. 

37.  AnUchinomys ... 

1 



S.  Australia  (interior) 

38.  AnUchinus 

1" 

AruI'ls  Australia  .mil  Tasmania 

39.  Clurtoccrcus  ... 

1 

S.  Australia 

40.  lkiaylopma  ... 

1 

Am  Islands  and  X.  Australia 

Tl.       /    lAlftl'/  ((O    ...  ... 

r. 
•  » 

rtUM.  .Hid  UllU    1  .IMll.Ul  liV 

4 Af  ftnirf  in 
*  £•     - »i  'f'.'t'i  to       ...         ,  ,  . 

1 

A  l-i  l    f  «i1  'i  n  rl  a 
fl  I  U   nil  IIU.? 

1 
1 

I  ■  1  Will  11  1 1 1  'l 

44.  Dotty  Mr  us  .. 

4 

Australia 

45.  Thylacinus 

1 

Tasmania 

MvRMF.cor.iin.E. 

JU  Iff  IHCUrvl  Ito  ... 

i 

o.  uuu  i»  .  Australia 

PFflAMFT  Til  V 

A               .il£.L<l  l'«tw 

47.  Pcramdcs 

S 

X.  Guinea,  Am  Ids.,  Australia, 

and  Tasmania 

48.  Perayaha 

1 

\V.  Australia 

49.  Chccrojtui  

1 

S.  L.  and  \\ .  Australia 

liACKOPODIDJL 

1 

50.  Mtirropus  

4 

Australia  and  Tasmania 

51.  0*])hrant<-r 

5 

All  Australia 

52.  HalnuUuntM 

18 

Australia  and  Tasmania 

63.  Pctroyalc  

7 

All  Australia 

54.  Dtnarolagus  ... 

2 

New  Guinea 

65.  Dorcopsis  

2 

Am,  Mysol,  and  X.  Guinea 

56.  OnycJioyalra  ... 

3 

Central  Australia 

57.  LayorchcsUs  ... 

;» 

N.,  W.,  and  S.  Australia 

58.  Bdlonyia  

6 

W.,  S.,  and  E.  Australia  and 

Tasmania 

59.  Hypsiprymnus 

4 

W.  aud  E.  Australia  k  Tasmania 

PnALAMGIsTIlKR. 

60.  PhasKolarctos  ... 

E.  Australia 

61.  Pholangista  ... 

5 

E.,  S.,  and  W.   Australia  and 

Tasmania 

62.  Cuszus   

8 

Celebes  to  X.  Guinea,  Timor  4 

XT     A  in  l :  - 

iS.  Australia 

63.  Pdaurista 

1 

E.  Australia 

64.  Bclidcus  

5 

S.,  E.,  &,  X.  Austral.,  X.  Guinea, 

and  Moluccas 

65.  Acrobaia  

s.  and  E.  Australia 

66  Droinii'in 

5 

W  &E  Australia  &  Tasmania 

67.  I'amipc*  

l 

\V.  Australia 

PhASCOLOMYID.*. 

63.  Phascolomys  ... 

l 

S.  E.  Australia  and  Tasmania 

MONOTREMATA. 

1 
i 

ORN ITHORHYNCH  ID.*. 

69.  OrnOAorAynMiM 

1 

S.  and  E.  Australia  4  Tasmania 

Range  l*yond  the  Region. 
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Older.  Family,  and 


*7> 


Usage  within  the  Region. 


ECHIDHIDJL 

70.  Echidna   2  j  S.  &  £.  Australia,  &  Tasmania 


Range  beyond  the  Region. 


PASSER  ES. 
TCRDIDjR. 
1.  Turdus 


2.  OreociucU 

3.  Gcocichla  .. 
(Monticola 
(Zoothera... 

Sylviidje. 

4.  Cisticola  ... 

5.  Sphcnnaeus 

6.  Mcgalurus 

7.  Potxll/tAS  ... 

8.  Amytis  ... 

9.  Sphmura  ... 
St  i/ri  funis 
Malurus  ... 

12.  Hylacola  ... 

13.  Calamanlhua 
Acrocephalus 


10 
11 


14. 


15.  Tolarr  ... 

16.  Hy]K>lnis  ... 

17.  St ri corn  is 

18.  Acanlhiza 

19.  Oeryyonc  ... 

20.  Drymodcs 

21.  Oreicola  ... 
(Pratincola 

22.  Ept/tianura 

23.  Petroica  ... 

24.  Myiomoira 

25.  Lamprolia. 

26.  Miro  

27.  Cindorhamphus 
2S.  Origma  ... 
29.  Orthtmyx ... 


Tl  MALI  IP*. 

30.  Poinatorhinu* 

31.  '  'inclosoma 

32.  Turnagra 

33.  Psophodes... 

34.  Aliippe  ... 
(Trichastoma 


4 

1 

8 
3 
4 
1 

16 
3 
2 
7 

2 
1 
7 

14 

24 
■j 

4 
1 

3 
18 
3 
] 

3 
2 
1 


BIRDS. 


i 


Timor,  Austral.,  New  Catalonia,  Cosmopolite 

Norfolk  Island,   I  .on  I  Howe's 

and  Samoan  Inlands 
S.  B.  Australia  and  Tasmania 
Celebes,  Lombok,  Timor,  Austral 
Gilolo,  Celebes) 
Lombok) 


Paheantie,  Oriental 
Oriental 

Palaarctic  and  Oriental 
Oriental  genus 


Celebes,  Bourn,  Timor,  Australia 
Australia,  N.  Zealand,  Chatham 

Islands 
Timor 
Australia 
Australia 
Australia 

Australia,  Tasmania 

Australia,  Tasmania,  &. N.Guinea 

Australia 

Australia  and  Tasmania 
Celebes,    Moluccas,  Australia, 

Caroline  Islands 
Samoan  to  Marquesas  Islands 
Moluccas 

Australia  and  Tasmania 
Austral.,  Tasmania,  N.Caledonia 
The  whole  region,  excl.  Molucca* 
Australia 
Lombok  to  Timor 
CeleU's  to  Timor) 
Australia 
Papua  to  Samoan  Ids.,  Australia 
N.  Zealand 
Fiji  Islands 
New  Zealand 
Australia 
Australia 

N.  Guinea,  Austral.,  New  Zeald. 


N.  Guinea  and  Australia 

Australia  and  Tasmania 

New  Zealand 

S.  E.  and  W.  Australia 

New  Guiuea 

Celebes) 


Pakearctic,  Oriental 
Ethiopian 

Oriental 


Pahearc,  Orien.,  Ethiop. 
raheare.,  Orien.,  Ethiop. 


Philippines 
Burmah  ? 

Oriental,  PaJaearctic 


Oriental 


Oriental 
Oriental  genus 
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Order,  Family,  and 
OtDBt 

0  I 

Q 

Rang*  within  th«  Re^-i«n. 

35.  Drvmoeatnphus 

36.  Struthidm  ... 

1 
1 

Timor 

N.  and  E.  Australia 

Cincmd.k. 

37.  Eu  petes   

2 

New  Guinea 

Ceiithiid.k. 

38.  CI i mac'*- ris 

8 

Australia  and  N.  Guinea 

SlTTin.E. 

30.  SUtclla   

40.  Acanthisiita  ... 

41.  Xmiem   

5 
1 
3 

Australia  and  N.  Guinea 
New  Zealand 
New  Zealand 

Pabid.e. 

1  f\           SI  A  I  *  

Range  beyond  the  Region, 


43.  SphenoUoma  ... 

PvcxoNOTinx. 

44.  Criniger   

Obiouda 

45.  Spkteothcr€$  ... 

46.  Oriolus   

47.  Mii  i' ht   

CaMI'KPHAOID.E. 

(Pericrocotus  ... 

48.  Graucalus 

4f».  A r turn itl 'S 

50.  Pieropfh/nfifs  ... 

51.  Campcphagi  ... 

52.  I  milage   

53.  Symmorphut  ... 

Dict.imuu.v. 

54.  Dtcrorua   

55.  Ckoctorkyn&xw 

McsnrAriii.c. 

56.  Feliopa   

57.  Mouurcha 

58.  Isurophantcs  .. 
(Butalis   

59.  Micraxa  

60.  Cyornis   

61.  Siphia   

62.  SfXfUTd 


2    E.  and  S.  Australia 


Moluccas,  and  small  islands  F. 
of  Celebes 


3 
3 

10 


Timor  and  Australia 
Celebes,  Sulla  Ids.,  ljombok  and 
Florea 

Moluccas,  N.  Guinea,  Timor,  k 
Australia 


Oriental 


Malayan 


Oriental 


Oriental,  Ethiopian 


1    Lrnibok)  I  Oriental  genus 

20    Celebes  to  New  Hebrides  and  N.  Oriental 
Zealand 
1  Celebes 
1  Australia 

I  ]2  ,  Celebes  to  Timor  k  New  Guinea  j  Oriental,  Ethiopian 
15  |  CeU'bca  to  Australia &S-iTnoan Ids.  Malayan 
1    E.  Australia  and  Norfolk  Id. 


n 

1 


1 

30 

1 
1 
6 
2 
1 
5 


Celebes  to  N.  Ireland  k  Austral.  Oriental,  Ethiopian 
New  Guinea 


Papuan  Islands 

The  whole  region  (excl.  Celebes 

and  N.  Zealand) 
N.  Guinea 

Moluccas  and  Celebes) 
Timor,  N.  Guinea,  Australia 
Celebes  and  Timor 
Timor 

Moluccas  to  N.  Ireland,  Austral.  I 


Palmare.,  Orion.,  Ethiop. 

Orientil 
Oriental 


! 
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[part  in. 


R&nge  beyond  the  Region. 


63.  Mijiufjra   15 

(Hypothymis  2 

64.  M«charirhynchux\  4 

65.  Khipiduia    ...  I  32 

(Mvialestes  ... 
(Tchitrc* 

66.  Todojms  . 

67.  ChasUmpi*  .. 


pACIIYCEPHAUDJE. 

68.  (trco'ca   

69.  FeUcuncvlut  ... 

70.  Pack ycrptiala 

71.  Hvlocharis  ... 

72.  Eopsaltria  ... 

L.ANIIP*. 

73.  CoUuricincla... 

74.  Recta   

(Lanius  

Corvidjc. 

75.  Strrpcra  

76.  BarUa   

77.  Crarticus 

78.  Gralli na 

79.  Strrptocitta  ... 

80.  CharilorntM  ... 

81.  Corvus   

82.  Qymnocorvui... 

83.  Coreorax 

84.  Lycocorax 

PAItAPISEtPJE 

85.  Puradma 

86.  Manveodia  ... 

87.  Astra pia 

88.  pa>otia.  

89.  Jjojihorina 

90.  Diphtdlodts  ... 

91 .  Xa  n  Oiomclits .  . 

92.  Cicinnurus  ... 

93.  Paradigalla  ... 

94.  Scmioptcra  ... 

95.  Epimuchus  ... 

96.  Drepanorni*  ... 

97.  Scltucidc* 

98.  Ptilorhis 

99.  Sericuhis 

100.  Ptilorhynchiui 

101.  Chlamydodera 

102.  jEluredus  ... 

103.  Amblyornis  ... 


1 

•J 
45 


10 


4 

3 
9 
1 
■J 
1 

8 

o 

it 
1 

3 


4 

3 
1 
I 
1 

3 

1 

1 

1 

1 

1 

1 

1 

4 

1 

1 

4 

3 

1 


Moluccas  to  Sainoan  Ua.  Austral. 
Celebes)  Oriental 
Papuan  Ids.  and  N.  Australia 
The  region  to  Samoan  Ids.  and  Oriental 

N.  Zealand 

Celebes) 
Floret) 

Papuan  Islands 
Sandwich  Inlands 


Temperate  Australia 
Temperate  Australia 
Moluccas  to    Tonga  Ids.  and 

Tasmania 
Olei  cs  and  Timor 
Australia  to  New  Hebrides 


4    Australia  and  Tasmania 
IS    Papuan  to  Fiji  Ids.,  >\  Austral. 
1  Lombok) 


Australia  and  Tasmania 
Australia  and  Tasmania 
Papuan  Ids.  to  Tasmania 
Australia 

Celebes 

Sulla  Islands  (Celebes  group) 
The  whole  region,  cxcL  N.  Zeal. 
Papuan  Islands 
Australia 
Moluccas 


Papuan  Islands 
Papuan  Ids.  and  N.  Australia 

New  Guinea 
New  Guinea 
New  Guinea 
Papuan  Islands 
New  Guinea 
Papuan  Islands 
New  Guinea 
Gilolo  and  Batchian 
New  Guinea 
New  Guinea 
New  Guinea 

New  Guinea  and  N.  Australia 
E.  Australia 
E.  Australia 
N.  and  E.  Australia 
Papuan  Islands  and  E.  Australia! 
New  Guinea 


Oriental  genua 
Orien.  &.  Ethiop.  genus 


Oriental 


Northern  Hemisphere 


Almost  Cosmopolito 
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Order,  Family,  and 
Gm  us. 


MELirilAUIDiE. 

104.  Mytomcla 

105.  Ei'toiiiophila .. 

106.  Gliciphila  .. 

107.  Acanthorhynehtu 

108.  Msliphaga 

109.  Pi  Hot  is   

110.  Mdiornis 

111.  Prosthcmndcra 

112.  A  nt horn  is 

113.  Anthuchara  ... 


114. 

115. 


Poqonornis 
Philcmun 


116.  Bntomixa 

117.  Mnnvrkina  ... 

118.  Mclilh rr/>( us  ... 

119.  ButJii/rhtjnchm 

120.  MrUrrhophttfs 

121.  Melidcdcs 

122.  Melipotti 

123.  J/o/w   

124.  Chittojttila  ... 

Nectabiniid^b. 

125.  Cotmrtira 
(ifithopyga  ... 

126.  Chakostetha... 

127.  Arachneethra 

(KectarophUa 
Anthreptes  ... 

128.  Arachuutheru 

Diceidx. 

129.  Zosterops 

130.  DiGtttUB  

131.  Pachyglossa  ? 

132.  Piprisoma 

133.  Pardahtus  ... 

134.  Prionochilus  .. 

Dbepanididjb. 

135.  DrcjHinis 

136.  Hcmiipiathtu... 

137.  Lor  ops   

138.  Psittirostra  ... 

HlRUNUINIDJS. 

139.  Hirundo 
HO.  Atticora 


20 
4 
10 

2 
1 

13 

5 
1 
4 
10 

1 

18 

2 
5 
8 
3 
2 
1 
1 
3 
1 


1 
] 

B 
5 
1 
1 
1 


28 
12 
1 
1 
1 


The  region  ;  excl.  N.  Zealand 
Papuan  Inlands  and  Australia 
Pupuan  Ms.  Timor,  Australia, 

N.  Chledonia 
Australia  and  Tasmania 
Last  and  S.  Australia 
Lombok  and  Gilolo  to  Tasmania 

ami  Samoan  Ids. 
Australia  and  Tasmania 
New  Zealand 

Now  Zealand  and  Chatham  Ids. 
New  Guinea  to  Tasmania  and 

Samoan  Ids.,  N.  Zealand 
New  Zealand 

Lombok  to  N.  Guinea,  N.  Cale- 
donia, Australia 
Australia 

Australia  and  Tasmania 

N.  Guinea,  Australia,  Tasmania 

N.  Guinea 

N.  Guinea 

N.  Guinea 

N.  Guinea 

Sandwich  Islands 

Sandwich  Islands 


Papuan  Islands 
N.  Celebes) 

Celebes,  Moluccas,  Papnan  Ids. 
Austro- Malaya  and  N.  Australia 

Celebes) 

Celebes  and  Sulla  Islands 
Papaun  Islands,  l,ombok 


The  region  to  Fiji  Ids.  &  N.  Zeal. 
Celebes  to SolomonIds.&  Austral. 
N.  Celebes 
Timor 

Australia  and  Tasmania,  Timor 
Papuan  Islands 


3  Sandwich  Islands 

3  Sandwich  Islands 

1  Saudwich  Islands 

1  Sandwich  Islands 


7  The  whole  region 
1  Australia 


Range  b«yond  t  Region. 


(Baly) 


Oriental  genus 
Malaya 
Oriental 
Oriental  genus 
Malayan  genus 
Oriental 


Oriental,  Ethiopian 
Oriental 
Himalayas 
India,  Ceylon 


Malaya 


Cosmopolite 
Neotropical 
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Order,  Family,  and 
Genus. 

(5  l 

.  V 
9  | 

*s 

Rnn^e  within  the  Region. 

Range  bcyon<l  the  Region. 

PLOCEtD*. 

141.  Estrilda  

142.  Emblnna 

143.  Munia   

144.  Donaeola 

145.  Porphila 

146.  Anuulina 

147.  Kry  thrum 

STURNIDiK. 

4 
1 

0 

3 
6 
9 

7 

Flores,  Timor,  Australia 
N.  W.  Australia 

Celebes  to  N.  Guinea  and  N. 

Australia 
Australia 
Australia 

Flora  to  Tasmania  and  Samoan 
Islands 

Moluccas  to  Caroline  and  Fiji 
Islands,  Timor,  N.  Caledonia 

Oriental,  Ethiopian 
Oriental 

Ethiopian 
Java,  Sumatra 

148.  Eulabea  

149.  BaaUnrnU 
(Acridotkore) 

150.  CrcaAum 

I'll        11  ,l*r.ih\f1,n 

152.  CaUascus  

153.  Aplonii  

154.  *Calornii  

1  riri  KWvfea 

156.  Scissi rostrum... 

* 

1 
2 
i 
2 

8 
13 

1 
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Guinea  and  Australia 

(iilnln  Hnti-liimi 
"lH'HI,    IJ.Il*  III. Ill 

X.  Guinea 

Oriental 

tlimaiajas  to  Java 
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168.  Oentropus 
16!».  f'uculiis  
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Celebes 

Papuan  Islands  and  N.  Australia 
The  whole  region  ;  excl.  Saud- 

wieh  Islands 
Central  Pacific  and  Sandwich  Ida. 
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209.  NatUerna  ... 

PLATVCERC7in.fi. 
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218.  PolyMis... 
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Australia 
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Papuan  Islands  and  N.  Austral. 
Austr.,  Solmn.  Ids.,  &  N.Guin.i 
Papuan  and  Solomon  Islands 


Austral.,  Tasmania,  Norfolk  Id. 

Australia 

Australia 

Australia  and  N.  Caledonia 

Moluccas,  Timor,  Papuan  Is- 
lands, Australia 

Tonga  to  Fiji  Islands 

N.  Zealand,  Norfolk  Island,  N. 
Caledonia,  Society  Islands 

Australia 

Australia 
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W.  Australia 


Celebes 

Borneo  to  Timor  &  Solomon  Ids. 
Celebes  to  New  Guinea 
Moluccas  and  Papuan  Islands 
Papuan  Ids.  and  N.  E.  Austral. 
Celebes  to  Mysol,  Flores 
The  whole  region,  excl.  Sandwich 

Islands,  ana  N.  Zealand 
Australia  and  Tasmania 
New  Guinea 
Sanguir  Ids.  and  Moluccas  to 
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Bouru  and  Gilolo  to  Solomon  Ids 
Samoan  to  Marquesas  Islands 


New  Zealand  and  Norfolk  Ids. 
Now  Guinea 


Philippines 

Philippines 

Philippines 
Oriental 
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235.  Stringops 
COLUMBJE. 

COLUMBID.E. 

236.  Treron   

237.  Ptilopns  

238.  Curpophaga  ... 

239.  hntbmtaa  ... 

240.  Leucomdatna... 

241.  Lopholamus  ... 

242.  Geopelia  

243.  Macropygia  ... 
214.  Turactzna  ... 

245.  Rt'iairardUenas 

246.  Turtur   

247.  Ocifphaps 

248.  Frtrophassa  ... 

249.  Chaleophaps  .  . 

250.  Trugtm  

251.  lltnicophaps  ... 

252.  Phnps   

253.  Isucosarcia  ... 

254.  Ufophaps 

255.  I^ophophapa  ... 

256.  Calotna*  

257.  Otidiphaps  ... 

258.  Phlogcenas  ... 

259.  Otmra   

Diduxculid.e. 

260.  Didunculus  ... 

OALLINJJ. 
Tetraonid.b, 

261.  Coturnix 

PnA8IANID.fi. 

(Gallus   

TURNICID*. 

262.  Tumix   

Megapomid.*. 

263.  TalegalhiA  ... 

264.  ifryactphalon 

265.  Lipva   

266.  Mnjapodius  ... 
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Celebes,  Bouru,  and  Ceram.Flores 

and  Timor 
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N.  Guinea 
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Samoan  Islands 
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Zealand 
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Papuan  Islands  and  Australia 
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S.  Australia 
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Indo-Malaya 

Oriental 

Japan,  Philippines,  An- 
daman Islands 


Malaya,  China 
Indo-Malaya 


Pahearc.,  Orien.,  Ethiop. 


Oriental 


Indo-Malaya 
Philippine  Islands 


Palayirc.,  Orien.,  Ethiop. 
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Pahearc.,  Orien.,  Ethiop. 


Philippines,  Nieobar  Ids. 
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263.  Astur  ... 

269.  Aeeipiter 

270.  Urospiztt 
'111.  Vroalttu 
272.  Nisaetus... 
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27  4. 
275. 

276. 
277. 

278. 
27  9. 
280. 
281. 
282. 
283. 


28  4. 

2S5. 
286. 
287. 
288. 


Neopui  ...  . 

Spizaetus 

CircaSttu 

(SpUornk 

Ilutastur 

Haliaetus 

Haliastur 
Milvus  ...  . 
Ijophoictinia 
(iitjioidinia 
Klanus  ... 
Hmicnpernvi . 
(Fernii  ...  . 

Raza     ...  . 
Harpa  ... 
Falco 

Ilieraciden 
Cerehneis 


Paxdionidjb. 

289.  Pamlion... 
2y0.  Polioaetus 
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291.  Athene  ... 
2«J2.  Scops  ... 
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203.  St rix  ... 
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;  i  Ylebcs,  S.  and  E.  Austral 
i  Tlie  region,  to  Fiji  Islands 

The  whole  region,  to  Fiji  Islands 

Australia 

Australia  and  Tasmania 
Australia 

Celebe*  and  Ternatc 
<  Ylelies  and  N.  Guinea 
Timor  and  Floras 
Celebes  and  Sulla  Islands) 
Celebes  to  New  Guinea 
The  whole  region 

Australia  and  X.  Caledonia 
Celebes  to  Australia 
Australia 
Australia 

Celebes  and  Australia 
Papuan  Islands 
Celebes) 

Moluccas  and  Australia 
N.  Zealand  and  Auckland  bis. 
Austro- Malaya  and  Australia 
Australia  and  Tasmania 
Austro -Malaya  and  Australia 


Range  beyond  the  fUgiuu- 


1    The  whole  region 

1   Celebes  and  Sandwich 


21  I  The  whole  reg.,  excl.  Pacific  Ids, 
6  i  Celebes,  Moluccas,  N.  Zealand 
Sandwich  Islauds) 


The  whole  region 


Almost  Cosraojiolite 
Almost  Cosmopolite 
Almost  Cosmopolite 


S.  Pahearc.,  Ethiopian, 

Oriental 
Oriental 

Neotrop.,Ethiop.,  Orien. 
Pahearc.,  Ethiop.,  Orien. 
Oriental  genus 
Oriental,  N.  B.  Africa 
Cosmop.,  excl.  Neotrop. 

region 
Oriental 

Pahearc,  Orien.,  Ethiop, 


Oriental,  Ethiopian 

Pakearctic,  Oriental,  and 

Ethiopian 
Oriental 

Almost  Cosmopolite 
Almost  Cosmopolite 


Cosmopolite 
Oriental 


Pahearc. ,  Orien.,  Ethiop. 
Almost  Cosmopolite 
Almost  Cosmo|K»lite,excL 

Australian  region 
Cosmopolite 


Peculiar  or  very  Characteristic  Genera  of  Wading  and  Swimming  Birds. 

GRALL.E. 
Pallid.*. 


Ocydromut 
Cabal  us  .. 
Nvtornis... 
Tribonyx 

Habrojdila 


New  Zeuland 

Chatham  Islands 

New  Zealand,  Norfolk  and  Lord 

Howe's  Islands 
Australia  and  N.  Zealaud 
Moluccas 
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PareudiasUs  ... 
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AustroMalaya 
Saruoon  Islands 

Oriental 

ScOLOPACIDiB. 

Cladorhynchus 
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Australia 

ClJARADRIiruE. 

Emeus   

Erylhrogmiya... 
Thinomis 
Anarhyiuhus 
Pedionomus  ... 
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A  ustro- Malaya,  Australia 

Australia 

New  Zealand 

New  Zealand 

Australia 

Oriental 

Rhisociietiime. 
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New  Caledonia 

Anatid*. 

• 

Kfjumtlta 
Mnlacorhynchus 
Hymenolrcinus 
Jiiziurd  

Cert  ops  is 

1 
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Auckland  Islands 
Australia 
New  Zealand 
Australia 

A  nut       1  1  I  rt 

.  \  UNI I  .i  1  l.l 

Australia  and  Tasmania 

PhOC  ELLA  R 1 1 1  >.£. 

Prion   

6 

New  Zealand 

Antarctic  Si  ns 

SrHENiscinJB. 

Eudyptes 
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Australia  aud  N.  Zealand 

Antarctic  shores 

STRUTHIONES. 

• 

C'ASUARHD.E. 

294.  Dronuriis 

295.  Cosuaruis 

o 
<■, 

Australia 

Ccram  to  New  Britain,  N.Austrl. 

Apteryoidjl 

• 

296.  ApUrjfx  

4 

>ew  Zealand 

DlXOBXITHIDJt. 

(Extinct) 

297.  Dinornis  

298.  Mionornis  ... 
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2 

N.  Zealand 
N.  Zealand 

PaLAPTERYCJIPJL 

(Extinct) 

299.  Palapteryx  ... 

300.  Euryaptcryx  ... 
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N.  Zealand 
N.  Zealand 
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Aardvark  of  East  Africa,  figure  of,  221 

Accipittrt,  Enmj>«-an  Eocene,  likl 

Accipitres,  classification  of,  21 

range  of  Pain-arctic  genera  of,  US. 
range  of  Ethiopian  genera  of,  1L2 
range  of  Oriental  genera  of,  iliii 
range  of  Australian  genera  of,  )-'■ 

Attr»thtriutn,  European  Miocene,  111. 
N.  American  Tertiary,  L3si 

Achtrnodon,  N.  American  Tertiary,  134 

Acvtherinm,  European  Eocene,  Li£ 

Adapit,  European  Eocene,  12j 

Allnrvgnlt,  Euroj>ean  E*  nc,  Lii 

A'.p.frnii,  of  Mud.lgnHcar,  ItU 

Aluhiin,  from  the  Lias,  121 
AgnofUrui,  European  Eocene,  141 
A<jri»ch<eru*,  N.  American  Tertiary,  KJS 
Aarion,  from  the  Lias,  loT 
AUtphalu*,  Indun  Miocene,  122 
Aldabra  Islands.  land-tortoi»r*  of,  -jsj 
AUtarnU,  N.  American  Eocene.  UkI 
Algeria,  Post-Pliocene  deposits  ami  caves  of, 
111 

Allen,  Mr.  J.  A.,  on  Zoological  region*,  £1 
objections  to  his  system  of  circum]H>lar 
rones,  tlZ 

object  ions  to  his  zoo-geographical  nomon- 
clature.  lis 
Altai  mountains,  fossils  In  raves,  ill 
Amblt/rhita.  Pliocene  irf  Antilles,  Ul 
America,  recent  separation  of  North  and 
South.  & 

extinct  mammalia  of,  122 

North.  Post-Pliocene  fatina  of,  122 
Amnmys,  N.  American  Tertiary,  LH 
Amj-htrhinvt.  European  Miocene,  HZ 
Amphibia,  means  of  dispersal  of,  2a 

classification  of,  lflQ 

]<cculiar  to  Pahvarvtlc  region,  ISO 

of  Central  Europe,  12ft 

of  th*  Mediterranean  sub-region,  204 

of  Siberian  sub-region,  222 


Amphibia,  of  the  Manchmi.ni  stib-region,  22ft 
table  of  Pals-arctic  families  of,  2^1 
of  the  Ethiopian  region,  244 
of  West  Africa,  201 
South  African,  2lia 
of  Madagascar, 2S2 
table  of  Ethiopian  families  of,  223 
of  the  Orientaf  region,  3J2 
of  the  Indian  sub-region, 
of  Ceylon.  a^I 

of  Indo-Chinese  sub-region,  231 

of  Indo-Malay  sub-region,  2113 

tattle  of  Oriental  families  of, 

of  the  Australian  region,  am. 

resemblances  of  Australian  and  South- 
American,  400 

of  New  Guinea,  41rt 

of  New  Zealand.  467  "  * 

Amphiltii*,  Indian  Miocene,  122 
Amphicwn,  Euro]>ean  Miocene,  US 

hull. ui  Miocene,  121 

N.  American  Tertiary,  1M 
Amphimeririda,  European  Miocene,  114 
Amphiirw*rhu*,  European  Miocene,  122 
Amphlsorrjc,  Etirop«au  Mioeene.  1  IS 
Amph>tin>vilus,  Kumpcan  Mioeene,  12ft 
Atuutouut,  Euro|iean  Tertiary,  lilB 
Anfhil»phu$,  Euro] 'en n  Eocene,  124 
jHchip)**liui,  N.  American  Eocene,  122 
Amhipp*.*,  N.  American  Tertiary,  13a 
Anrhithrridm,  N.  American  Tertiary,  134 
Anchilherittm,  Euro|»ean  Miocene,  \  \j 

Euroiwan  Eocene,  125 

N.  American  Tertiary,  134 
Ancient  fauna  of  New  Zealand,  442 
Ancylotherium,  Miocene  of  Greece,  lift 

European  Miocene,  121 
Andaman  Islands,  /oology  of, 

probable  jnutt  hi*  lory  of,  :U4 
Andrea*.  European  Miocene,  iiii 
Animal  kingdom,  primary  divisions  of,  84 
Animals,  development  of,  affecting  distribu- 
tion. 2 

dispersal  and  migration  of,  12 
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Animals,  rapid  multiplication  or,  lil 
AnUacodon,  N.  American  Tertiary,  131 
Aii1'  t  of  Celebes,  net-uliarttiea  of,  128 
Anoplotkeriida;,  European  Miocene,  1 19 
Aiwplothfrium,  European  Miocene,  119 

European  Eocene,  128 

EL  American  Eocene,  143 
Anseres,  arrangement  of,  28 

peculiar  PaUearctie  genera,  2511 

peculiar  Ethiopian  genera  of,  iU 

peculiar  Australian  genera  of,  iaZ 
Antelopes  in  the  Indian  Miocene  de|)osiU,  122 

birthplace  and  migrations  of,  K>6 

PaUearctie,  182 
Anttlothtrium,  Indian  Miocene,  122 
Anthracothtridcr,  N.  American  Tertiary,  137 
Anthmcathtrium,  European  Miocene,  lilt 
Antiucodon,  N.  American  Tertiary,  133 
Antilles,  Pliocene  Mammalia  of,  ili 
AntUope,  Post-Pliocene,  112 

iu  Brazilian  caves,  LM 
Antiquity  of  the  genera  of  insects,  ltffi 

of  the  genera  of  land  and  freshwater 
shells,  168 
Aphanapteryx  of  Mauritius,  161 
ApMntherium,  European  Eocene,  128. 
A<i'f!>t,  European  Miocene,  161 
Archeenptrryx,  Bavarian  Oolite,  163 
Arctic  zone  not  a  separate  region,  && 
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positive  characters,  M 
zoological,  by  what  class  of  animals  beat 

determined,  54 
for  each  class  of  animals,  not  advisable, 
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table  of  Palararctic  families  of,  234 

of  the  Ethiopian  region,  2aA 

of  the  East  African  sub-region,  24Q 
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Rhinoceros.  Post-Pliocene,  112 

European  Pliocene,  114  ' 

Miocene  of  Greece,  116 

Indian  Miocene,  122 

fossil  remain.-;  of,  at  10.000  feet  elevation 

in  Thibet,  122 
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Pliocene  deposita  of,  Hfi 

8t)p|Kised  land  connection  with  Australia, 
ai»s 
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111 

Toxodon,  Euro|>ean  Miocene,  11& 
Tflmatfibivt,  X.  American  Cretaeeoua.  lfil 
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Indian  Miocene,  121 

V. 

Vanga  of  Madagascar,  figure  of,  278 
f 'annuis,  Miocene  of  Greece,  110 

Indian  Miocene.  123 
Vcrtebrata,  summary  ..f  Palwarctic,  180 

summary  of  Ethiopian.  255 

summary  of  Oriental.  318 

summary  of  Australian,  3<»7 
Vcspertiiw,  European  Eocene,  125 
Kiywrua,  European  Miocene,  105 
I'iiyrrn,  Eurojwan  Pliocene,  112 

European  Miocene,  118 
Vivtrridir,  European  Miocene,  118 

EurojKiau  Eocene,  125 


Viscount,  on  binls 
Islands,  346 
l  birds  of  Celebes,  428 


of  Philippine 


Washakius,  N.  American  Tertiary,  114 
Waterhouse,  Mr.  O.  R  ,  on  classification  of 
rodentia,  90 

on  classification  of  marsupials,  91 
West  African  auh-rrjrion,  description  of,  202 

mammalia  of,  202 

birds  of  202 

Orient*!' or  Malayan  element  in.  203 
river  scene  with  characteristic  animals,  204 
reptiles  of,  204 
amphibia  of,  204 

Oriental  and  Neotropical  relations  of,  205 

insects  of,  205 

land-shells  of,  205 

islands  of,  206 
West  Australia,  |>cculUr  binls  of,  441 
Whydah  finch  of  W.  Africa.  thereof.  264 
Wollaston,  Mr.  T.  V..  on  the  coleoptera  of  the 
Atlantic  Islands,  20i» 

on  the  wimrs  of  the  Madeiran  beetles.  211 

on  the  origin  of  the  insect  fauna  of  the 
Atlantic  Islands,  214 

on  coleoptera  of  the  Cape  Verd  Islands,  215 

on  beetles  of  St.  Helena,  270 


Xmurus,  in  Brazilian  eaves,  145 
A'i/>Wonfi<to,  European  Miocene.  119 


Zeuglodontidas,  X.  American  Tertiary,  110 
Zonitts  priscus,  Paheozoic,  10t> 
Zoological  characteristics  of  Palrcarctic  region, 
181 

Ethiopian  region,  252 
Oriental  region,  315 


Zoological  regions,  discussion  on,  50 


END  OF  VOL.  I. 


lo.sdox:  a.  clay,  hons,  and  tavlob,  raiNTEns,  bbead  street  hill. 


Digitized  by  Google 


